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STORY OF A SALMON. 
By Proressor DAVID 8S. JORDAN. 


N the realm of the Northwest Wind, on the boundary-line between 

the dark fir-forests and the sunny plains, there stands a mountain, 
a great white cone two miles and a half in perpendicular height. On 
its lower mile, the dense fir-woods cover it with never-changing green ; 
on its next half-mile, a lighter green of grass and bushes gives place in 
winter to white ; and, on its uppermost mile, the snows of the great Ice 
age still linger in unspotted purity. The people of Washington Ter- 
ritory say that this mountain is the great “ King-pin of the Universe,” 
which shows that, even in its own country, Mount Rainier is not with- 
out honor. 

Flowing down from the southwest slope of Mount Rainier is a 
cold, clear river fed by the melting snows of the mountain. Madly it 
hastens down over white cascades and beds of shining sands, through 
birch-woods and belts of dark firs to mingle its waters at last with 
those of the great Columbia. 

This river is the Cowlitz, and on its bottom, not many years ago, 
there lay half-buried in the sand a number of little orange-colored 
globules, each about as large as a pea. These were not much in them- 
selves, but, like the philosopher’s monads, each one had in it the prom- 
ise and potency of an active life. In the water above them, little 
suckers and chubs and prickly sculpins were straining their mouths to 
draw these globules from the sand, and vicious-looking crawfishes 
picked them up with their blundering hands and examined them with 
their telescopic eyes. But one, at least, of the globules escaped their 
scientific curiosity, else this story would not be worth telling. 

The sun shone down on it through the clear water, and the ripples 
of the Cowlitz said over it their incantations, and in it at last awoke a 
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living being. It was a fish, a curious little fellow, only half an inch 
long, with great, staring eyes which made almost half his length, and g 
body so transparent that he could not cast a shadow. He was a little 
salmon, a very little salmon, but the water was good, and there were 
flies, and worms, and little living creatures in abundance for him to 
eat, and he soon became a larger salmon. And there were many more 
little salmon with him, some larger and some smaller, and they all had 
a merry time. Those who had been born soonest and had grown 
largest used to chase the others around and bite off their tails, or, stil] 
better, take them by the heads and swallow them whole, for, said they, 
“Even young salmon are good eating.” “Heads I win, tails you lose” 
was their motto. Thus, what was once two small salmon became 
united into one larger one, and the process of “addition, division, and 
silence,” still went on. 

By-and-by, when all the salmon were too small to swallow the 
others, and too large to be swallowed, they began to grow restless and 
to sigh for a change. They saw that the water rushing by seemed to 
be in a great hurry to get somewhere, and one of them suggested that 
its hurry was caused by something good to, eat at the other end of its 
course. Then they all started down the stream, salmon-fashion, which 
fashion is to get into the current, head up-stream, and so to drift 
backward as the river sweeps along. 

Down the Cowlitz River they went for a day and a night, finding 
much to interest them which we need not know. At last, they began 
to grow hungry, and, coming near the shore, they saw an angle-worm 
of rare size and beauty floating in an eddy of the stream. Quick as 
thought one~f the boys opened his mouth, which was well filled with 
teeth of different sizes, and put it around that angle-worm. Quicker 
still he felt a sharp pain in his gills, followed by a smothering sensa- 
tion, and in an instant his comrades saw him rise straight into the air. 
This was nothing new to them, for they often leaped out of the water 
in their games of hide-and-seek, but only to come down again with a 
loud splash not far from where they went out. But this one never 
came back, and the others went on their course wondering. 

At last they came to where the Cowlitz and the Columbia join, 
and they were almost lost for a time, for they could find no shores, 
and the bottom and the top of the water were so far apart. Here they 
saw other and far larger salmon in the deepest part of the current, 
turning neither to the right nor left, but swimming straight on up just 
as rapidly as they could. And these great salmon would not stop for 
them, and would not lie and float with the current. They had no 
time to talk, even in the simple sign-language by which fishes express 
their ideas, and no time to eat. They had an important work before 
them, and the time was short. So they went on up the river, keeping 
their great purposes to themselves, and our little salmon and his 
friends from the Cowlitz drifted down the stream. 
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By-and-by the water began to change. It grew denser, and no 
longer flowed rapidly along, and twice a day it used to turn about and 
fow the other way. And the shores disappeared, and the water began 
to have a different and peculiar flavor—a flavor which seemed to the 
salmon much richer and more inspiring than the glacier-water of 
their native Cowlitz. And there were many curious things to see ; 
crabs with hard shells and savage faces, but so good when crushed and 
swallowed! Then there were luscious squid swimming about, and, to 
a salmon, squid are like ripe peaches and cream for dinner. There 
were great companies of delicate sardines and herring, green and 
silvery, and it was such fun to chase them and to capture them ! 

Those who eat only sardines, packed in oil by greasy fingers, and 
herrings dried in the smoke, can have little idea how satisfying it is 
to have one’s stomach full of them, plump and sleek, and silvery, fresh 
from the sea. 

Thus they chased the herrings about and had a merry time. Then 
they were chased about in turn by great sea-lions, swimming mon- 
sters with huge half-human faces, long thin whiskers, and blundering 
ways. The sea-lions liked to bite out the throats of the salmon, with 
their precious stomachs full of luscious sardines, and then to leave the 
rest of the fish to shift for itself. 

And the seals and the herrings scattered the salmon about, and at 
last the hero of our story found himself quite alone, with none of his 
own kind near him. But that did not trouble him much, and he went 
on his own way, getting his dinner when he was hungry, which was 
all the time, and then eating a little between-meals for his stomach’s 
sake. 

So it went on for three long years ; and at the end of this time our 
little fish had grown to be a great, fine salmon, of forty pounds’ weight, 
shining and silvery as a new tin pan, and with rows of the loveliest 
round black spots on his head, and back, and tail. One day, as he was 
swimming about, idly chasing a big sculpin, with a head so thorny 
that he never was swallowed by anybody, all of a sudden the salmon 
noticed a change in the water around him. 

Spring had come again, and the south-lying snow-drifts on the Cas- 
cade Mountains once more felt that the “earth was wheeling sunward,” 
and the cold snow-waters ran down from the mountains and into the 
Columbia River, and made a freshet on the river, and the high water 
went far out into the sea, and out in the sea our salmon felt it on his 
gills; and he remembered how the cold water used to feel in the 
Cowlitz when he was a little fish, and in a blundering, fishy fashion 
he thought about it, and wondered whether the little eddy looked as 
it used to, and whether caddice-worms and young mosquitoes were 
really as sweet and tender as he used to think they were; and he 
thought some other things, but, as a salmon’s mind is located in the 
optic lobes of his brain, and ours in a different place, we can not be 
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certain, after all, what his thoughts really were. What he did we know, 
He did what every grown salmon in the ocean does when he feels the 
glacier-water once more upon his gills. He became a changed being, 
He spurned the blandishments of soft-shelled crabs. The pleasures of 
the table and of the chase, heretofore his only delights, lost their 
charms for him. He turned his course straight toward the direction 
whence the cold fresh water came, and for-the rest of his life he never 
tasted a mouthful of food. He moved on toward the river-mouth, at 
first playfully, as though he were not really certain whether he meant 
anything, afterall. Afterward, when he struck the full current of the 
Columbia, he plunged straight forward with an unflinching determi- 
nation that had in it something of’ the heroic. When he had passed 
the rough water at the bar, he found that he was not alone ; his old 
neighbors of the Cowlitz and many more, a great army of salmon, 
were with him. In front were thousands; pressing on, and behind 
them, were thousands more, all moved by a common impulse, which 
urged them up the Columbia. 

They were swimming bravely along where the current was deep- 
est, when suddenly the foremost felt something tickling like a cobweb 
about their noses and under their chins. They changed their course 
a little to brush it off, and it touched their fins as well. Then they 
tried to slip down with the current, and thus to leave it behind. But 
no—the thing, whatever it was, although its touch was soft, refused to 
let go, and held them like a fetter ; and, the more they struggled, the 
tighter became its grasp. And the whole foremost rank of the salmon 
felt it together, for it was a great gill-net, a quarter of a mile long, 
and stretched squarely across the mouth of the river. By-and-by men 
came in boats and hauled up the gill-net and threw the helpless salmon 
into a pile on the bottom of the boat, and the others saw them no more. 
We that live outside the water know better what befalls them, and we 
ean tell the story which the salmon could not. 

All along the banks of the Columbia River, from its mouth to 
nearly thirty miles away, there is a succession of large buildings, 
looking like great barns or warehouses, built on piles in the river, 
and high enough to be out of the reach of floods. There are thirty 
of these buildings, and they are called canneries. Each cannery has 
about forty boats, and with each boat are two men and a long gill- 
net, and these nets fill the whole river as with a nest of cobwebs from 
April to July ; and to each cannery nearly a thousand great salmon 
are brought in every day. These salmon are thrown in a pile on the 
floor ; and Wing Hop, the big Chinaman, takes them one after another 
on the table, and with a great knife dexterously cuts off the head, the 
tail, and the fins; then with a sudden thrust removes the intestines 
and the eggs. The body goes into a tank of water, and the head goes 
down the river to be made into salmon-oil. Next, the body is brought 
on another table, and Quong Sang, with a machine like a feed-cutter, 
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cuts it into pieces just as long as a one-pound can. Then Ah Sam, with 
a butcher-knife, cuts these pieces into strips just as wide as the can, 
Then Wan Lee, the China boy, brings down from the loft, where the 
tinners are making them, a hundred cans, and into each can puts a 
spoonful of salt. It takes just six salmon to fill a hundred cans. Then 
twenty Chinamen put the pieces of meat into the cans, fitting in little 
strips to make them exactly. full. Then ten more solder up the cans, 
and ten more put the cans in boiling water till the meat is thoroughly 
cooked, and five more punch a little hole in the head of each can to let 
out the air. Then they solder them up again, and little girls paste on 
them bright-colored labels showing merry little Cupids riding the happy 
salmon up to the cannery-door, with Mount Rainier and Cape Disap- 
pointment in the background ; and a legend underneath says that this 
is“ Booth’s ” or “ Badollet’s Best,” or “ Hume’s” or “ Clark’s,” or “ Kin- 
ney’s Superfine Salt-water Salmon.” Then the cans are placed in cases, 
forty-eight in a case, and five hundred thousand cases are put up every 
year. Great ships come to Astoria and are loaded with them, and 
they carry them away to London, and San Francisco, and Liverpool, 
and New York, and Sydney, and Valparaiso, and Skowhegan, Maine ; 
and the man at the corner grocery sells them at twenty cents a can. 

All this time our salmon is going up the river, escaping one net as 
by a miracle, and soon having need of more miracles to escape the 
rest; passing by Astoria on a fortunate day, which was Sunday, the 
day on which no man may fish if he expects to sell what he catches, 
till finally he came to where nets were few, and, at last, to where they 
ceased altogether. But here he found that scarcely any of his many 
companions were with him, for the néts cease when there are no more 
salmon to be caught in them. So he went on day and night where the 
water was deepest, stopping not to feed or loiter on the way, till at 
last he came to a wild gorge, where the great river became an angry 
torrent rushing wildly over a huge staircase of rocks. But our hero 
did not falter, and, summoning all his forces, he plunged into the Cas- 
cades. The current caught him and dashed him against the rocks. 
A whole row of silvery scales came off and glistened in the water like 
sparks of fire, and a place on his side became black and red, which, for 
a salmon, is the same as being black and blue for other people. His 
comrades tried to go up with him; and one lost his eye, one his tail, 
and one had his lower jaw pushed back into his head like the joints of 
atelescope. Again he tried to surmount the Cascades, and at last he 
succeeded, and an Indian on the rocks above was waiting to receive 
him. But the Indian with his spear was less skillful than he was wont 
to be, and our hero escaped, losing only a part of one of his fins, and 
with him came one other, and henceforth these two pursued their jour- 
ney together. 

Now a gradual change took place in the looks of our salmon. In 
the sea he was plump and round and silvery, with delicate teeth, and 





6 THE POPULAR SCIENCE MONTHLY. 


as handsome and symmetrical a mouth as any one need wish to kiss, 
Now his silvery color disappeared, his skin grew slimy, and the scales 
sank into it; his back grew black and his sides turned red—not q 
healthy red, but a sort of hectic flush. He grew poor, and his back, 
formerly as straight as need be, now developed an unpleasant hump at 
the shoulders. His eyes—like those of all enthusiasts who forsake eat. 
ing and sleeping for some loftier aim—became dark and sunken. His 
symmetrical jaws grew longer and longer, and, meeting each other, as 
the nose of an old man meets his chin, each had to turn aside to let 
the other pass. And his beautiful teeth grew longer and longer, and 
projected from his mouth, giving him a savage and wolfish appearance, 
quite unlike his real disposition. For all the desires and ambitions of 
his nature had become centered into one. We do not know what this 
one was, but we know that it was a strong one, for it had led him on 
and on, past the nets and horrors of Astoria, past the dangerous Cas- 
cades, past the spears of the Indians, through the terrible flume of the 
Dalles, where the mighty river is compressed between huge rocks into 
a channel narrower than a village street ; on past the meadows of 
Umatilla and the wheat-fields of Walla Walla ; on to where the great 
Snake River and the Columbia join ; on up the Snake River and its 
eastern branch, till at last he reached the foot of the Bitter-Root Moun- 
tains in the Territory of Idaho, nearly a thousand miles from the ocean, 
which he had left in April. With him still was the other salmon 
which had come with him through the Cascades, handsomer and smaller 
than he, and, like him, growing poor and ragged and tired. At last, 
one October afternoon, they came together to a little clear brook, witha 
bottom of fine gravel, over which the water was but a few inches deep. 
Our fish painfully worked his way to it, for his tail was all frayed out, 
his muscles were sore, and his skin covered with unsightly blotches. 
But his sunken eyes saw a ripple in the stream, and under it a bed of 
little pebbles and sand. So there in the sand he scooped out with his 
tail a smooth, round place, and his companion came and filled it with 
orange-colored eggs. Then our salmon came back again, and, softly 
covering the eggs, the work of their lives was done, and, in the old 
salmon-fashion, they drifted tail foremost down the stream. 

Next morning, a settler in the Bitter-Root region, passing by the 
brook near his house, noticed that a “dog-salmon ” had run in there 
and seemed “mighty nigh tuckered out.” So he took a hoe, and, wad- 
ing into the brook, rapped the fish on the head with it, and carrying it 
ashore threw it to the hogs. But the hogs had a surfeit of salmon- 
meat, and they ate only the soft parts, leaving the head untouched. 
And a wandering naturalist found it there, and sent it to the United 
States Fish Commission to be identified, and thus it came to me. 
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PHYSICAL EDUCATION. 
By FELIX L. OSWALD, M. D. 
GYMNASTICS. 
“ Force begets Fortitude and conquers Fortune.”—Hetverivs. 


HYSICAL vigor is the basis of all moral and bodily welfare, and 
a chief condition of permanent health. Like manly strength 
and female purity, gymnastics and temperance should go hand in 
hand. An effeminate man is half sick ; without the stimulus of phys- 
ical exercise, the complex organism of the human body is liable to 
disorders which abstinence and chastity can only partly counteract. 
By increasing the action of the circulatory system, athletic sports pro- 
mote the elimination of effete matter and quicken all the vital pro- 
cesses till languor and dyspepsia disappear like rust from a busy 
plowshare. “When I reflect on the immunity of hard-working peo- 
ple from the effects of wrong and overfeeding,” says Dr. Boer- 
haave, “I can not help thinking that most of our fashionable diseases 
might be cured mechanically instead of chemically, by climbing a 
bitterwood-tree or chopping it down, if you like, rather than swallow- 
ing a decoction of its disgusting leaves.” The medical philosopher, 
Asclepiades, Pliny tells us, had found that health could be preserved, 
and if lost, restored, by physical exercise alone, and not only discarded 
the use of internal remedies, but made a public declaration that he 
would forfeit all claim to the title of a physician if he should ever fall 
sick or die but by violence or extreme old age. Asclepiades kept his 
word, for he lived upward of a century, and died from the effects of 
an accident. He used to prescribe a course of gymnastics for every 
form of bodily ailment, and the same physic might be successfully 
applied to certain moral disorders, incontinence, for instance, and the 
incipient stages of the alcohol-habit. It would be a remedy ad prin- 
ejpium, curing the symptoms by removing the cause, for some of the 
besetting vices of youth can with certainty be ascribed to an excess of 
that potential energy which finds no outlet in the functions of our 
sedentary mode of life. In large cities parents owe their children a 
provision for a frequent opportunity of active exercise, as they owe 
them an antiseptic diet in a malarious climate. 

Nor can this obligation be evaded by depreciating the importance 
of physical culture as distinct from that of the mental faculties. For 
the term of their earthly pilgrimage the human body and the most im- 
mortal soul are more inseparable and more interdependent than the 
horse and its rider: a Centaur would hardly have promoted his higher 
interests by neglecting the equine part of his person. “I have sinned 
against my brother, the Ass,” said St. Francis, when the abuse of his 
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body had brought on a mortal disease. For the idea that the suprem- 
acy of the mind could be enforced by debilitating penances is a fata] 
mistake ; an enervated body, instead of ministering to the needs of the 
mind, becomes its tyrant, a querulous, capricious, and exorbitant mas- 
ter. Every hospital attendant knows that, with the rarest exceptions, 
the sufferers from exhausting diseases have no more self-control than 
a fretful child. Neither can the progress of our mechanical industries 
be made a pretext for undervaluing the advantages of an athletic edu- 
cation. It has been prophesied that the time will come when the auto- 
crat of the breakfast-table shall break his egg with a dynamite wafer ; 
but, unless we invent a labor-saving contrivance for every muscle of 
the human organism, there is not a day in the year nor an hour in the 
day when the practical business of life can not be performed more 
easily and more pleasantly with the aid of a vigorous body, not to re- 
mention the moral disadvantages which never fail to attend the loss of 
manly self-reliance. Active exercises also confer beauty of form and a 
natural grace of deportment. “ By their system of physical culture,” 
says a Scotch author, “the Greeks realized that beautiful symmetry 
of shape which for us exists only in the ideal, or in the forms of di- 
vinity which they sculptured from figures of such perfect proportions.” 
That a man’s welfare in every sense of the word depends upon the 
normal development of his body might, therefore, seem an axiom 
whose self-evidence could be questioned only in a fit of insane infatu- 
ation ; yet an Oriental fanatic has succeeded in tainting countless mill- 
ions of his fellow-men with this very insanity. About six hundred 
‘years before the beginning of our chronological era, a speculative 
philosopher of northern Hindostan set about to investigate the origin 
of the sufferings which so often make human life a burden instead of 
a blessing, and, failing to trace these afflictions to any avoidable cause, 
he took it into his head that terrestrial existence itself must be an 
evil, and conceived the unhappy idea of preaching a crusade against: 
the love of earth and the rights of the human body, as distinct from 
a supposed preternatural part of our being. His success has been, 
beyond all compare, the greatest calamity that ever befell the human 
race since the days of the traditional deluge ; not only that the doc- 
trines of Gautama bore their fruit in the utter physical degeneration 
of his native country, and the populous empires of Eastern Asia, but, 
seven centuries after, the essential doctrines of Buddhism, intensified 
by an admixture of Gnostic demonism and Hebrew mythology, were 
preached upon the shores of the Mediterranean and invaded the para- 
dise of the Aryan nations. A mania of self-torture and miracle-wor- 
ship broke out like a mental epidemic, and, at the very time when the 
influence of Grecian civilization began to wane, the new creed spread 
into Italy, and the friends of science and freedom were confronted 
with the fearful danger of an anti-natural religion. What that dan- 
ger meant, our liberated age can hardly realize unless we review the 
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fate of those nations to whom salvation came too late ; on whose des- 
tiny the curse of that superstition has been wrought out to the bitter 
end. The attempt to carry the theories of the Hebrew fanatics into 
practice led to a state of affairs against which the unpossessed part 
of mankind had to combine in sheer self-defense ; the maniacs were 
overpowered, but only after a struggle which has trampled the chief 
battle-fields into dust, and not before they had turned the Mediterra- 
nean God-garden into such a pandemonium of madness, tyranny, and 
wretchedness, that the lot of the African savages appeared heaven in 
comparison. The annals of pagan despotism furnish no parallel to 
the pages stained with blood and tears that record the horrors of the 
inquisitorial butcheries and man-hunts of the middle ages. The his- 
tory of science is the history of a day with a bright morning and a 
sunny evening, but interrupted at the noontide hour by a total eclipse 
of common sense and reason. The men that inculcated a belief in the 
possibility of witchcraft and demoniac possession are responsible for 
the agonies of the three million human beings that perished in the 
flames of the stake ; the dogma of total natural depravity guided the 
arm that aimed its poisoned daggers at the heart of every social, politi- 
eal, or scientific reformer. But the direst of all the evils which made 
the rule of the miracle-mongers the unhappiest period in the history 
of this earth was, after all, their total neglect of physical education— 
the logical outcome of their Nature-hating insanity. Their disciples 
were assured, in the name of an infallible revelator, that all earthly 
concernments are vain ; that we can not please God without mortifying 
our bodies ; that our natural instincts must be suppressed, in order to 
qualify our souls for the New Jerusalem. The joys of Nature were 
to be shunned as man-traps of the arch-fiend. Sickness was to be 
cured by prayer and certain ecclesiastic ceremonies. “ Bodily exer- 
cise,” we are informed, “ profited but little.’ The Olympic games 
were suppressed by order of a Christian emperor.* The health-code 
of the Mosaic dispensation was repealed as unessential, and indeed 
superfluous, in a community of miracle-workers who could defy the 
laws of Nature with the aid of supernal spirits. Gluttony and be- 
sottedness were encouraged by the example of the ministers of that 
creed. Manly exercises, the festivals of the seasons, mirth, pastimes, 
and health-giving sports were discouraged as unworthy of a true saint ; 
the sons of the thaumaturgic church were taught that our natural de- 
sires and natural dispositions are wholly evil ; that the study of world- 
ly sciences is vain, and solicitude for the welfare of the body a proof 
of an unregenerate heart. 

To these doctrines we owe thé consequences of our countless sins 
against the physical laws of God ; the many irretrievable losses by 
the ruin of a former civilization ; the terrible night of the long cen- 
turies when science was paralyzed, when industrial progress was lim- 
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ited to the invention of new instruments of torture, when the neglect 
of husbandry changed so many Elysian fields into hopeless deserts, 
To these doctrines the Latin peoples owe the sickliness and effeminacy 
which contrast their present generation with the hero-race of antiquity, 
It is a favorite subterfuge of the Jesuitical apologists to ascribe that 
degeneracy to climatic influences. A cold climate has not saved the 
North-China votaries of Buddhism, and would not have saved the 
North-Europeans against a prolonged influence of Hebrew Buddhism, 
We must not forget that in Northern Europe the rule of the anti-natu- 
ralists did not begin before the end of the seventh century, and never 
overcame the latent protestantism of the Teuton races. In a warmer 
country than Italy the votaries of the manlier prophet of El Medina 
have always preserved their physical vigor, and the representative 
North-African of the present day is the physical superior of his South- 
European contemporary, while the forefathers of the same African 
were mere children in the hands of the palestra-trained Roman war- 
rior. 

The physical corruption of the non-Mohammedan inhabitants of 
Southern Europe and Southern Asia has reached the incurable stage of 
complacent effeminacy : their indifference to the vices of indolence 
precludes the possibility of reform. Indifference to physical degra-- 
dation is, indeed, a symptom of a deep-seated disease. Mental inert- 
ness is often but a dormant state of the intellect, a state from which 
the sleeper may be roused at any moment by the din of war, by the 
light of a great discovery, by the voice of an inspired poet. Physical 
indolence is the torpor which precedes the sleep that knows no waking. 
The civilization of Greece, Dutch art, the science of Bagdad and Cor- 
dova, sprang up, like water from the rock of Moses. Can historians 
point out a single instance of an unmanned people regaining their 
manhood ? The bodily degeneracy of a whole nation dooms it to a 
hopeless retrogression in prosperity and political power. 

The first use we should make of our regained liberty is, therefore, 
the reéstablishment of those institutions to whose influence the hap- 
piest nations of antiquity owed their energy and their physical prow- 
ess, their martial and moral heroism, their fortitude in adversity. The 
physical constitution of man was never intended for the sluggish inac- 
tivity of our sedentary and sabbatarian mode of life. In a state of 
nature, the faculty of voluntary motion distinguishes animals from 
plants, and our next relatives in the great family of the animal king- 
dom are the most restlessly active of all warm-blooded creatures. The 
children of Nature—hunters, shepherds, and nomads—pass their days 
in out-door labor and out-door sports; physical exercise affords them 
at once the necessaries of life and the means of recreation, and secures 
them against all physical ills but wounds and the infirmities of extreme 
old age. Civilization, i. e., life on the codperative plan, exempts many 
individuals from the necessity of supplying their daily wants by daily 
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hysical labor ; wealth removes the objective necessity of physical 
exercise, but the subjective necessity remains ; millions of city-dwell- 
ers, in their pursuit of artificial luxuries, stint their bodies in the nat- 
yral means Of happiness ; they increase their stock of creature-comforts 
and decrease their capacity for enjoying them; religious and social 
dogmas pervert their natural instincts ; their children are crammed 
with metaphysics till they forget the physical laws of God. 

These evils the inventors of gymnastics managed to counteract, 
and, before we can hope to recover the Grecian earth-paradise, our sys- 
tem of public education needs an essential and thorough reform. On 
earth, at least, moral and physical culture should be as inseparable as 
mind and body ; every town school should have an in-door and out-door 
gymnasium ; the same village carpenter who takes a contract for a 
dozen rustic school-benches should get an order for a horizontal bar 
and a couple of jumping-boards ; every school district should appoint 
a superintendent of gymnastics ; every town a committee of public 
arenas : cities that can afford to devote a hundred tax-free tabernacles 
to Hebrew mythology might well spare an acre of ground for Grecian 
athletics. Plato’s Academia and Aristotle’s Lyceum were both gym- 
nastic institutions, where the patricians of Athens spent their leisure 
hours, and often joined in the exercises of the athletes. Our best citi- 
zens should emulate their example, and help to eradicate the lingering 
prejudice against the culture of the manly powers. A field-day, con- 
secrated to Olympic games and the competitive gymmastics of the 
Turner-hall, should be the grandest yearly festival of a free nation. 

In the mean time we must help our children the best way we can 
by giving them plenty of time for out-door exercise, and providing 
them, according to our means, with some domestic substitutes for the 
gymnastic apparatus which, I trust, the next generation will find in 
every village hall and every town school.* 

Children have a natural penchant for active exercises. Sloth is 
one of the vices we should drop from our catalogue of original sins. 
If a child were banished from the haunts of men, and left to grow up 
as a wild thing of the woods, he would turn out a self-made gymnast, 
though perhaps also in the original sense of the term, for gymnasium 
and gymnastics were derived from a word which means naked. Na- 
ture seems to deem the development of our limbs a matter of greater 
importance than their envelopment, and clothes are often, indeed, the 
first impediment to the free exercise of our motive organs. The regu- 


* In 1825 Professor Beck opened in Northampton, Massachusetts, the first American 
school where gymnastics formed a branch of the regular curriculum. He has found fol- 
lowers, but, considering our progress in other directions, his wheat can not be said to 
have fallen on a fertile soil. Taking Massachusetts, Ohio, and North Carolina as repre- 
sentative States of their respective sections, it seems that at present (1881) an average 
of three in every thousand North American schools pays any attention to physical edu- 
cation. 
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lation dress of the Swedish turners is, in this respect, also the best 
dress for children—a light jacket, wide trousers and shirts, and broad, 
low-heeled shoes ; in-doors, and in summer-time, shoes and stockings 
should often be altogether dispensed with. Stephens, the celebrated 
English trainer, remarked that only men who have their toes perfectly 
straight will make first-rate runners and wrestlers, and this qualifica. 
tion is nowadays a privilege of country lads who are permitted (or 
obliged) to run around barefoot all summer. Considering the way 
we treat our feet, it must often puzzle us what our toes were made 
for, anyhow ; but the antics of a baby in the cradle prove that the hu- 
man foot is by nature semi-prehensile, and might be developed into a 
sort of under-hand. Hindoo pickpockets “crib” with their toes, while 
they stand with folded arms in a crowd, and the Languedoc cork- 
gatherers ply their trade without a ladder, trusting their lives to the 
grasping power of their feet. The structural proportions of a new- 
born child also show a comparatively unimportant difference in the 
size of the lower and upper extremities ; but, in the course of the first 
twelve years, this difference increases from 2 : 5 to 1 : 3, and often as 
much as 1 :4; in other words, while an infant’s two arms weigh nearly 
as much as one of its legs, the arm-weight of a schoolboy is often 
only one fourth of his leg-weight. The reason is that, of all the active 
exercise a child gets, nine tenths fall generally to the share of its lower 
extremities. <A little child can not stand erect ; the task of supporting 
the weight of the whole body on two feet exceeds its untried strength, 
But in local progression we do more : taking a step means to support 
and propel, or even, lift, the whole body by means of the foot remain- 
ing on the ground. In running up and down stairs, to school and 
back, and here and there about the house, the legs of the laziest 
schoolboy perform that feat about eight thousand times a day. What 
have his arms done in the mean while? Carried a chair across the 
room, perhaps, or elevated so and so many spoonfuls of hash from the 
plate to a place six inches farther up, besides supporting the weight of 
three or four ounces of clothing. To equalize this difference should 
therefore be the primary object of physical culture, for the harmo- 
nious structure of all its parts is an essential condition of a perfectly 
developed body. No malformation is more common in city recruits 
than a narrow chest. Besides spear-throwing, of which I shall speak 
further on, any exercise promoting the development of the shoulder- 
muscles will tend to expand the chest, and thus remove the chief pre- 
disposing cause of consumption. In a climate where the first four 
years of a child’s life have to be passed mostly in-doors, a special room 
of a spacious house or a corner reservation of a small nursery should 
be set apart for arm-exercises—hurling, swinging, and lifting. The 
arrangements for the propulsive part of the good work need not go 
beyond an old bolster and a cushion-target, but the grapple-swing 
should be both safe and handy—a pair of swinging-rings suspended 
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at a height of about four feet from the floor above a stratum of old 
quilts and carpets. In London, and in some of our Northeastern cities, 
jealth-lifts for children can now be got very cheap ; weighted buck- 
ets, however, or sand-bags with strap-handles, will serve nearly the 
same purpose ; and smaller bags of that kind may be used for various 
dumb-bell exercises. A plurality of young gymnasts can vary the 
programme by throwing such bags to each other and catching them 
with outstretched arms. In a suitable locality I would add a knotted 
rope, fastened to the ceiling by means of a screw-hook, and hanging 
down in a single or double chain, which children soon learn to climb 
by the hand-over-hand process, thus strengthening the triceps and 
flexor muscles, to whose development the quadrumana owe their pecul- 
jar arm-power. A full-grown man who has passed his life behind the 
counter will find it rather difficult to raise his body by the contraction 
of his arm-muscles, but, unless Darwin is right, Heaven must have in- 
tended us to pursue the culture of our higher virtues in the tree-tops, 
after the manner of the gymnosophists, for a young child acquires all 
climbing tricks with a quite amazing facility—much readier, in fact, 
than the art of biped progression, whose chief difficulty consists, per- 
haps, in the necessity of preserving the equilibrium. The knots should 
be far enough apart to tempt an enterprising climber to dispense with 
their use now and then and rely on the power of his grasp by seizing 
the rope at the interspaces ; and this exercise should be especially en- 
couraged, for the strength and suppleness of the wrist-joint will con- 
siderably facilitate the attainment of “ polytechnic skill,” as modern 
Jacks-of-all-trades begin to call their versatile handiness. Nay, the 
Rey. Salzmann holds that the ancient practice of hand-shaking was 
originally suggested by the wish to ascertain the wrist-power and con- 
sequent wrestling capacity of a stranger. As to the rest, negative 
precautions will generally suffice for the first three or four years. 
Diminish the danger of a fall by padding the floor of your nursery- 
gymnasium, and the restless mobility of your pupils will generally 
save you the trouble of initiating them in the rudiments of hopping 
and tumbling. But make it a rule with all hired or amateur nursery- 
maids that the children must not be carried more than is absolutely 
necessary. 

In long winters it can do no harm, now and then, to let the young- 
sters turn the hall into a race-course ; but, with the first warm weather, 
the arena should be removed to the next playground—a garden-lane, 
or a vacant lot without rubbish-heaps, if the Park Commissioners are 
too proscriptive. In its general invigorating effect on the organic sys- 
tem, running surpasses every other kind of exercise. Among the con- 
tests of the palestra it ranked above wrestling and boxing ; for more 
than two hundred years the Olympic games consisted, indeed, exclu- 
sively of foot-races, and the chronological era of Greece dated from 
the year when the Elean Corebus defeated his Peloponnesian competi- 
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tors in the long-distance match. The swift-footedness of Achilles jg 
mentioned as often as his name occurs in the “ Iliad” ; and, according 
to the Scandinavian Saga, the champions of Jétunheim distanced even 
the henchman of Thor in a foot-race. Next to a smooth and perfectly 
level lawn, a firm beach is the best race-course, and; after a warm day, 
it is a luxury to the martyred feet of a city boy to tread the cool sand 
with his naked soles. Fast running is, on the whole, a more valuable 
accomplishment than long walking, for no one knows when he may 
owe his life, and more than his life, to the ability of outrunning a pur- 
suer or a fugitive scoundrel ; but walking and trotting matches against 
time will help to cure our children of that miserable snail-pace which 
has come to be the fashion of every public promenade. Reduced toa 
funeral-march, the “ regulation walk ” loses half its value—the hygienic 
value of the only kind of out-door exercise which the children of the 
upper ten or twenty can count upon. Who could wish a prettier sight 
than a bevy of schoolgirls, flitting by with fluttering flounces, like 
dancers keeping step to a merry tune? If mothers knew all the charms 
of animated beauty, they would not think it “more becoming ” to turn 
their children into tortoises. Nor would they fear that they would 
“run themselves into a consumption,” if they knew what real running 
means, and what the motive organs of a human being are capable of. 
Mexico has ceased to be a terra incognita to Yankee tourists, and 
most visitors to the upland cities will remember the army of huck- 
sters and poulterers who every forenoon turn the main plaza into 
an agricultural fair. If you will take a morning walk on one of the 
sand-roads that diverge from the south gate of Puebla, you may see 
those hucksters coming in at a trot, girls in their teens many of them, 
and loaded with sacks and baskets ; and upon inquiry you will learn 
that most of them come from the valley of Tehuacan, from a distance 
of ten or twelve English miles. The zagal, or post-boy of a Spanish 
mail-coach, carries nothing but a light whip, but he has not only to 
keep pace with a team of galloping horses for hour after hour, but has 
to run zigzag, adjusting a strap here, picking up a handkerchief there, 
and frequently entertains the travelers with a series of hand-springs, 
in order to earn an extra medio or two—not to mention the Grecian 
hemerodromes, who could distance a horse on the long run, and had 
often to cross rivers and lakes on their bee-line routes. 

An excellent system of training was that of the old Turkish Je- 
nidji-begs, or drill-masters of the Janizary cadets, who made young 
boys practice lance-throwing with a spear that exceeded the common 
javelin both in size and weight—“ because, after they had become 
proficient in the use of such a heavy implement, the army-spear would 
be a mere feather in their hands.” On the same principle the knee 
muscles may be strengthened by a simple maneuvre without the use 
of any apparatus. Bend the left leg in a right angle, extending the 
right leg horizontally, and lower the body till your right heel nearly 
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touches the ground. Now rise by straightening the left leg, with the 
right still extended horizontally, and without letting your hands or 
your right heel touch the ground. Then squat down as before, extend 
the left leg this time and rise on the right, and so on until the weight 
of the body has been raised twenty or thirty times by the effort of 
either knee-joint without the aid of the other. A moderate proficiency 
in this exercise will enable girls and city boys to walk up-hill for hours 
with the ease of a Tyrolese goat-herd. 

In classifying gymnastics after the degree of their usefulness, a 
prominent place should be assigned to leaping, especially high leaping, 
an exercise which imparts a powerful stimales to the digestive organs, 
and, combined with the shock of the descent, exerts an invigorating 
influence on the nervous system in general. The leaping-gauge of the 
Turner-hall consists of two upright posts with pegs and a cord stretched 
from post to post. Every peg is marked with a figure indicating the 
number of inches from the ground, and by raising or lowering the 
cord each gymnast can measure his jumping capacity and keep tally 
of his score in a certain number of leaps. Competition imparts to 
this sport an incentive which may be put to as good account in gym- 
nastics as in mental exercises, and is certainly preferable to the only 
other method of stimulating the zeal of young pupils. Personal am- 
bition, according to the ethics of a certain class of pedagogues, is 
inconsistent with the spirit of true Christian humility, and should be 
quelled rather than fomented ; in dealing with unruly youngsters 
they have consequently to resort to the only alternative, slavish fear, 
enforced by punishments and espionage. For the nonce, that system 
answers its purpose quite as well as the emulation-method ; as to fu- 
ture results, your choice must depend upon the main question of mod- 
ern education, Are we to form men or canting sneaks ? 

A quadruped has an evident advantage over a biped jumper, but 
practice will do wonders. Leonardo da Vinci often astounded his 
visitors by jumping to the ceiling and knocking his feet against the 
bells of a glass chandelier, and a private soldier of Vandamme’s cui- 
rassiers even leaped over the tutelar deity of a brass fountain on the 
Frankfort market-square. But the champion jumper of modern times 
was Joe Ireland, a native of Beverley in Yorkshire. In his eigh- 
teenth year, “ without any assistance, trick, or deception,” he leaped 
over nine horses standing side by side and a man seated on the middle 
horse. He could clear a string held fourteen feet high, and once kicked 
a bladder hanging sixteen feet from the ground.* In horizontal leaps 
our turners can not beat the record of antiquity : a Spartan once 
cleared fifty-two feet, and a native of Crotona even fifty-five. Nor 
would any modern filibusters be likely to emulate the trick of the 
Teuton freebooters who crossed the Alps during the consulate of Cai- 
us Marius: Finding the Roman battle-front inexpugnable, they at- 


* Strutt’s “ Plays and Pastimes,” p. 176. 
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tempted to force the fight by vaulting with the aid of their frame oy 
leaping-poles over a triple row of mail-clad spearmen. 

Hurling is the gymnastic specific for pulmonary complaints ; ang 
the best possible exercise for so many hectic and narrow-chested boys 
of our larger cities would be the game of Ger-werfen, as the turners 
call it—spear-throwing at a fixed or movable mark. It is a most di. 
verting sport after a week’s practice has hardened the flexor muscles 
against the shock of propelling the larger spears. The missile is q 
lance of some tough wood (ash and hickory preferred), about ten feet 
long and one and a half inch in diameter, terminating in a blunt 
iron knob to steady the throw and keep the wood from splintering, 
A heavy post with a movable top-piece (the “ Ger-block ”) forms the 
target, the head-shaped top being secured by means of a stout cramp- 
hinge that permits it to turn over, but not to fall down—distance, all 
the way from ten to forty paces. Grasp the spear near the middle, 
raise it to the height of your ear, plant the left foot firmly on the 
ground, the right knee slightly bent, fix your eye on the target, lean 
back and let drive. If you hit the log squarely in the center ora 
trifle higher up, it will topple over, but, still hanging by the cramp- 
hinge, can be quickly adjusted for the next thrower. A feeble hit will 
not stir the ponderous Ger-block ; the spear has to impinge with the 
force of a sixty-pound blow, so that a successful throw is also an ath- 
letic triumph. The German Ger-throwers are generally lads after the 
heart of Charles Reade—ambidexterous boys, whose either-handed 
strength and skill illustrate the fact that the antiquity of a prejudice 
proves nothing in its favor. As the least vacillation in the act of 
throwing would derange the aim, this exercise imparts a perfect com- 
mand over the balance of the body, besides improving the faculty of 
measuring distances by the eye. It is, indeed, surprising how soon 
gymnastics of this sort will impart an easy deportment and gracefal 
manners even to boys in their lubber-years—* Nur aus vollendeter 
Kraft strahlet die Anmuth hervor,” as Goethe explains it : “ The high- 
est grace is the outcome of consummate strength.” 

Climbing, too, calls into action nearly every muscle of the human 
body, and should be encouraged, though at the expense of a pair of 
summer pants or summer birds, as the possibility of accidents is more 
than outweighed by the sure gain in physical self-reliance. There is 
a deep truth in the apparent paradox that it is the best plan not to 
avoid dangers and difficulties that can be mastered. In the voluntary 
risks of the gymnasium the athlete pays an insurance policy against 
future dangers. In a man’s life there will always come moments 
when the woe and weal of years depend on firm nerves and a strong 
hand, and such moments prove the value of a system of training 
which teaches children to treat danger as a mechanical problem. The 
operation of the same cause may be traced in the realistic influence 
which the culture of the manly powers generally exerts on the human 
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mind. Having learned to rely on their personal strength and judg- 
ment under circumstances where shams are peculiarly unavailing, 
gymnasts will generally be men of self-help ; practical, rather apt to 
believe in the competence of human reason and human virtue and to 
question the utility of a pious fraud. 

On rainy days an in-door gymnasium is as useful as a private libra- 
ry. Where wood is cheap, the aggregate cost of the following appa- 
ratus need not exceed fifty dollars: 1. A spring-board and leaping- 
gauge ; 2. An inclined ladder ; 3. A horizontal bar; 4. Swinging- 
rings; 5. A vaulting-horse (rough hewed) ; 6. A chest-expander 
(elastic band with handles) ; and, 7. A pair of Indian clubs. Buckets 
filled with shot or pig-iron will do for a health-lift. With this simple 
apparatus an infinite variety of health-giving exercises may be per- 
formed without much risk; on the horizontal bar alone Jahn and 
Salzmann enumerate not less than one hundred and twenty different 
movements, most of which have proved very useful in correcting spe- 
cial malformations. For general hygienic purposes a much smaller 
number will be sufficient, especially where the neighborhood affords 
an opportunity for occasional out-door sports ; for an in-door gymnasium 
is, after all, only a preparatory school, or at best a substitute for the 
palestra of Nature—the woods, the seashore, and the cliffs of a rocky 
mountain-range. But in large cities even the poorest ofght to procure 
a few gymnastic implements ; no dyspeptic should be without a spring- 
board and some sort of health-lift. 

The victims of asthma would throw a considerable quantity of 
physic to the dogs if they knew the value of a mechanical specific— 
a few minutes’ exercise with the balance-stick, an apparatus which any 
man can manufacture in half an hour, and at an expense representing 
the value of an old broom-stick and a yard of copper wire. Take a 
straight stick, about six feet long and one inch in diameter, and marl 
it from end to end with deep notches at regular intervals, say twc 
inches apart, with smaller subdivisions, as on the beam of a lever-bal- 
ance. Then get a ten-pound lump of pig-iron, or a large stone, and 
gird it with a piece of stout wire, so as to let one end of the wire pro- 
ject in the form of a hook. The exercise consists in grasping the stick 
at one end, stretching out arm and stick horizontally like a rapier at a 
home-thrust ; then draw your arm back, still keeping the stick rigidly 
horizontal, make your hand touch your chin, thrust it out again, draw 
back, and so on, till the forearm moves rapidly on a steady fulerum. 
Next load the stick—i. e., hook the stone to one of the notches ; every 
inch farther out will increase the weight by several pounds. Hook it to 
one of the middle notches, and try to move your arm as before. It will 
be hard work now to keep the stick horizontal ; evena strong man will 
find that the effort reacts powerfully on his lungs : he.will puff as if the 
fespiratory engine were working under high pressure. On the same 
principle, the lungs of a half-drowned man may be set awork by mov- 
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ing the arms up and down like pump-handles. But the weighted stick, 
bearing against the sinews of the forearm, still increases this effect, and 
overcomes the stricture of the asthmatic spasm, as the movement of 
the loose arms relieves the torpor of the drowning-asphyxia. With the 
aid of this mechanical palliative (for death is the only radical asthma. 
cure) the distress of the spasm can be relieved before the actual dysp. 
nea or breathlessness has begun, and, after ten or twelve resolute 
efforts, the feeling of oppression will generally subside and the lungs 
resume their work as if nothing had happened. Daily exercise with 
the balance-stick is sure to diminish the frequency of the attacks, and, 
if begun in time, would probably cure children from an hereditary ten- 
dency of this sort. Two years ago I sent this receipt to an asthma. 
martyr whom the narcotic-vapor cure did not save from a weekly repe- 
tition of all the horrors of strangulation. He has now lengthened the 
period of his complaint from a week to an average of forty days, and 
assured me that even a few minutes’ exercise with a six-pound weight 
has saved him many a sleepless night. 

Lifting and carrying weights was a favorite exercise with the an- 
cient athletes, and our modern rustics are still very apt to estimate a 
man’s strength by his lifting capacity. The “best man” of a York 
shire parish is generally he who can shoulder the heaviest bag and 
carry it farthest and with the firmest step. Feats of this sort require 
certainly a sound constitution in every way; weak lungs, especially, 
are sure to tell, but the main strain bears upon the thighs and the small 
of the back: a good lifter has to be a strong-boned man, and will gen- 
erally make a good wrestler and rider. Weak-backed children will, 
therefore, derive much benefit from the various exercises with hand- 
weights and lifting-straps, and, indeed, from any labor involving the 
addition of an extra burden to the natural weight of the body. Heavy 
lifts require some precaution against strains—a waist-belt, and unflinch- 
ing steadiness in rising from a stooping position ; but it should be 
remembered that rupture (hernia)—generally ascribed to the effects 
of overlifts—results more frequently from the shock of a fall, and a 
predisposing defect of the abdominal teguments. «The history of the 
lifting-cure records not a single instance of a rupture having origi- 
nated from the often enormous feats of professional gymnasts, or the 
more dangerous efforts of enthusiastic beginners. As a general rule, it 
may be relied upon that a perfectly sound child can not overlift him- 
self before his strength gives way—I mean, before the yielding of his 
muscles and sinews simply compels him to drop the burden. Here, 
too, the achievements of ancient and modern Samsons illustrate the 
tenacity of the human frame and its marvelous capacity for develop- 
ment. The credibility of the Gaza story depends somewhat upon the 
size of those city gates ; but there is no doubt that Thomas Topham, of 
Surrey, once shouldered a sentry-box containing a stove, a bench, and 
a sleeping watchman, and carried his burden to a suburban cemetery. 
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Dr. Winship, of Boston, lifted twenty-nine hundred pounds with the 
aid of shoulder-straps ; and, unless the historians of Magna Grecia 
were afllicted with an abnormal development of the myth-making 
faculty, it would seem that their countryman Milo carried a bull-calf 
ground the arena, and thus carried it every day till he could tote a full- 
grown steer. If the story is even half true, we need not wonder that 
Milo’s powers as a wrestler put a temporary stop to that sport as a 
branch of the Olympian games, since “no man or god durst accept his 
challenge.” 

Wrestling is still the chief accomplishment of the Swiss village 
champions, and would be the favorite pastime of our rural districts if 
it had not been kept down by our sickly prejudice against all rough- 
and-ready sports. Fifteen centuries ago the Olympic games were 
abolished by the decree of a Christian emperor ; the moralists of Old 
England have tabooed pugilism ; our sabbatarians now include even 
wrestling among the “ blackguard sports” ; and Frederick Gerstaecker 
predicts that the American Inquisition of a future century will sup- 
press skating and ball-playing “as giving an undue ascendancy to the 
animal energies over the moral part of our nature.” For such a cen- 
tury’s sake we should hope that the Patagonian savages will prove un- 
conquerable, for a year’s life among healthy beasts would be a blessed 
relief from a long sojourn in the land of an unmanned nation. 

But I trust that the propaganda of the Turnbund will save us from 
such a fate. What a stimulus it would give to manly sports and manly 
virtues, nay, to the physical regeneration of the human race, if we 
could made their yearly assembly a national festival ! The river-mead- 
ows of Chattanooga, or the mountain amphitheatre near Huntsville, 
Alabama, would make a first-class Olympia, and our Indian summer 
would be a ready-made “ weather-truce,” without an expensive burnt- 
offering to the sun. Olives, it is true, do not flourish on our soil ; our 
mercenary souls need other inducements; but the rent of reserved 
seats and camp-tents would enable us to gild the crowns of the seve- 
ral victors. Imagine the athletes of every village training for those 
prizes—thousands of boy-topers turning gymnasts, ward delegates 

stunning for something besides office, and the members of a Young 
Men’s Association seeking paradise on this side of the grave ! 

With the decadence of athletic sports, games of skill come gener- 
ally into favor ; hence, perhaps, the revival of archery in the United 
States, and the pandemic spread of certain amusements which are 
properly ladies’ plays. Riding has gone almost out of fashion, though 
few sportsmen will gainsay me if I assert that a day in the saddle is 
worth a week of other sedentary pursuits. A Mexican boy would part 
48 soon with an arm as with his horse, and I never saw a finer picture 
of exultant health than a cavalcade of muchachos dashing out into the 
prairie at full speed, whooping and cheering, though perhaps on their 
way to school or to a funcion of some national saint. The deportment 
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of such little equestrians is distinguished by a certain chivalrous frank. 
ness, and the word chivalry itself, as well as the German Ritter (<q. 
ballero”), were originally derived from horse-riding. The rider’s map. 
agement of his nag may tend to develop the domineering, the princely 
traits of human nature, though probably at the expense of a humbler 
virtue or two; in Spanish America, at least, the experience of Indian 
agents and Indian school-teachers has shown that the pedestrian red. 
skins are generally more manageable than their mounted compadres, 

The lovers of aquatic sports may combine a useful accomplishment 
with the best relief from the midsummer martyrdom of our large cities, 
The art of swimming adds as much to the pleasure of bathing as it does 
to its healthfulness ; but it has often puzzled me that with the human 
animal that should be an art which is a natural faculty of all other 
mammals. Dr. Andersson’s theory is probably the right solution of the 
riddle. He noticed that to the young negroes of Sierra Leone swin- 
ming comes almost as natural as walking (in which attainment they 
are also rather precocious), and he concludes that the disability of a 
white man’s child arises chiefly from a general want of vigor. Our 
mobile arms and paddle-like hands are better swimming implements 
than the drumstick legs of a dog ; but our muscular debility more than 
counteracts these advantages. The limbs of a child are swathed, con- 
fined in tight clothes, kept year after year in compulsive inactivity, 
till, in proportion to its size, the nursling of civilization is the weakliest 
of living creatures. After exercise has developed the defective mus- 
cles, a swimmer can hardly understand how he could ever be in dread 
of deep water, swimming seems so easy ; the faculty of floating, as it 
appears to him, is an inalienable attribute of a human creature, requir- 
ing neither art nor anything like a great effort except in swimming 
against the stream ; he would undertake to study, read, or dream ina 
calm sea, and let the body take care of itself. The Marquesas-Island- 
ers witnessed the struggles of a sinking English sailor with mute 
astonishment, and neglected to help him, utterly incapable of realizing 
the fact that a full-grown man could be in danger of drowning. 

In the sixteen provinces of the Roman Empire every larger town 
had a free bath or two, and our entire neglect of this branch of public 
hygiene is certainly the ugliest feature of our boasted civilization ; but 
our children at least might make shift with the natural bathing facili- 
ties which can be reached by a short excursion beyond the precincts of 
all but the unluckiest cities. A cool bath at the end of a sweltering 
day can be delightful enough to reconcile a poor city slave to his 
misery ; the sensation of floating along with the rhythm of a dancing 
current admits no comparison with any terra firma pleasure, and aw% 
kens instincts of the human soul which may date from the life of our 
marine ancestors in the days of the Devonian fore-world. But such 
enjoyments are the privilege of the aquatic gymnast, and no swimmer 
should deem it below his dignity to imitate the example of the elder 
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Cato, who taught his sons to dive and traverse rapid rivers. I know 
that a swimming-school is not always a favorite resort of a young 
child ; weakly youngsters are apt to prefer a sponge-bath ; but I agree 
with the Baptists, that immersion alone will save us. The way of the 
beginner is hard, but the reward is worth the price. No boy who has 
learned to “tread water” or to “take a header” from ‘a high bank 
would exchange the wild joy of his sport for all the taffy of a tame 
Sunday-school picnic. And it is a great mistake to suppose that hardy 
habits would harden the character ; on the contrary, the bravest lad of a 
parish can generally be known by his cheerfulness and his frank good- 
nature, and in after-years will be apt to meet the billows of life with a 
joyous zeal rather than with a shivering “resignation.” I am often 
tempted to quote the remark of a French training-ship surgeon, of 
blunt speech, but with a sharp eye for the character-traits of his young 
countrymen: “If I had my own way,” said he, “every boy in the marine 
should serve an apprenticeship in the rigging, and learn to rough it, 
before he gets a soft berth. The lads that have grown up before the 
mast make the best men in every sense of the word, brave, honest fel- 
lows most of them; while the cabin-boys, who have been pampered 
with titbits and soft jobs generally, turn out” (I won’t risk a literal 
translation) “ prevaricating puppies,” or words to that effect. 

Per aspera ad astra, and a very important branch of gymnastic 
education might be included under the head of hard work or volun- 
tary labor. Labor with a practical purpose is not only more visibly 
useful but more agreeable than mere crank-work at the horizontal bar, 
and it is sometimes advisable to beguile ourselves into a strenuous and 
long-continued physical effort. For what we call vice or evil propen- 
sities is often nothing but misdirected energy, vital force exploding in 
the wrong direction for want of a better outlet. The sensible remedy 
isnot to anathematize such energies, but to let our muscular system 
absorb them by engaging in some entertaining out-door business re- 
quiring a good deal of heavy work. In summer-time there will be no 
lack of such jobs: interest your enfant terrible in horticulture ; make 
him transplant shade-trees and dig ditches ; send him to the gravel-pit, 
and let him fill his wheelbarrow with sand and his pockets with geo- 
logical specimens. Or enlist his constructiveness : set him to build a 
garden-wall, and quarry his own building-material in the next ravine. 
During the progress of the good work the hours will vanish magically, 
and so will the evil propensities. Novel-reading girls can generally be 
cured with a butterfly-catcher ; entomology and sentimentalism are 
not concomitant manias. 

It has often been observed as a curious phenomenon that the vilest 
young hoodlums are found in the middle-sized towns. I believe I could 
suggest an explanation : In very large cities, as well as in the woods 
and mountains, they find something else to do. A New York street 
Arab is often addicted to sharp practice, but not often to degrading 
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vices. THe can’t afford to be vicious: sensuality weakens ; physical 
vigor is a stock-in-trade ; the fierceness of competition compels him to 
use every advantage. For the same reason a training oarsman is gen- 
erally an exemplar of all manly virtues ; to him experience has demon- 
strated the temporal disadvantages of vice, an argument whose cogency 
somehow conquers objections that resist the most eloquent argumenta 
ad fidem. Moreover, such virtues with a business purpose are liable 
to become habits. If we could keep a record of the longevity of our 
university crews, we would probably find that the victors outlive the 
often vanquished ; the champions of Olympia (with the exception of 
the cestus-fighters) generally attained to a good old age. 

It is, indeed, a pity that oar-contests should be confined to our lake- 
shore cities and a few college towns ; as an athletic exercise rowing is 
out and out superior to ball-playing and skating, and a sovereign rem- 
edy for many disorders of the respiratory organs. Venice has all the 
topographical characteristics of a consumption town—stagnant lagoons, 
damp buildings, dark and narrow streets—and yet the lower classes of 
her population are remarkably free from pulmonary affections—they 
have a gondolier in nearly every family. The watermen of the 
Thames, too, are generally long-lived, in spite of being so much ex- 
posed to wet and cold.- If I had to limit a child to two kinds of out- 
door exercises, I would choose running and rowing: the one does for 
the legs and the stomach what the other does for the arms and the 
lungs. 

It is said that Cyrus advised his countrymen “never to eat but 
after labor,” and, as a general rule, the best time for out-door exercise 
is certainly rather before than after meals; but gymnastics of the 
heroic kind may induce a degree of fatigue which decreases the appe- 
tite instead of stimulating it, and in summer it is by far the best plan 
to take the last meal in the afternoon, and postpone athletic sports to 
the cooler hours of the evening. In moonlit nights, out-door games 
may be continued for several hours after sunset. A nearly infallible 
receipt for pleasant dreams is a light supper, followed by competitive 
gymnastics in the presence of (somebody’s) sisters and cousins. In stress 
of circumstances, though, the fair witnesses can be dispensed with. 
Even an in-door gymnasium will answer the main purpose ; it is the re- 
laxation of the strained sinews which makes rest sweet ; the soul seems 
to revel in a conscious sense of health to come. It is a fact that a man 
may be “too tired to sleep” ; but that sort of insomnia is always 4 
sign of general debility. Our latter-day sports are not likely to hurt 
a healthy boy through excess of exercise. We hear of people having 
“ killed themselves with hard work”; but, if their habits were other- 
wise correct and their diet not altogether insufficient, they must have 
worked hard indeed, and with suicidal intent, I am tempted to say, a8 
we have no single word for Lebensmiide—the reckless contempt of life 
which can make men deaf to the voice of their physical conscience, 
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The Manitoba lumbermen ply their hard trade cheerfully for ten 
hours a day for months together, and the pastoral nomads of the Cas- 
pian steppes often keep their boys in the saddle for two days and two 


nights. 

“Jt can do no harm to let girls join in the athletic sports of their 
brothers ; though in their case an harmonious structural development is 
of more importance than the attainment of muscular strength. Their 
natural vocation exempts them from the necessity of engaging in vio- 
lent exercises, and the experience of every nation has confirmed the 
somewhat obscure biological fact that a child’s bodily constitution de- 
pends chiefly on that of his paternal relatives. A weakling can never 
become the father of robust children ; while a delicate but otherwise 
healthy woman may give birth to an infant Hercules. But, for boys, 
the most thorough physical education is the best ; a child can never 
be too weakly to profit by gymnastic exercises. If the culture of the 
bodily faculties were made a regular branch of public education, ro- 
bust strength would be the rule and debility the rare exception. The 
puniness and sickliness of the vast plurality of our city boys are indeed 
something altogether abnormal. If our primogenitor (as we have no 
reason to doubt) surpassed the other primates of the animal kingdom 
in strength as much as he still exceeds them in size, he must have been 
fully able to hold his own against any beast of prey. Dr. Clarke Abel’s 
undoubtedly authentic description of an orang-outang hunt near Ran- 
goon, on the northwest coast of Sumatra, reads like an episode from 
the “ Lay of the Nibelungen,” rather than like the account of a con- 
scientious and scientific observer. With five bullets in his body, the 
hairy half-man still leaped from tree to tree with the agility of a pan- 
ther, survived the fall of the last tree, and, though crippled by a shower 
of blows, snatched a spear from the hands of his chief assailant and 
broke it like a rotten stick. On his campaign against a horde of north- 
ern barbarians, one of Trajan’s generals attempted to scare, or at least 
to astonish, the natives by shipping a troop of lions across the Danube. 
But the children of Nature declined to marvel : “ They mistook them 
for dogs,” says the historian, “and knocked their brains out.” Even 
after the middle of the fourteenth century the levy of a small German 
burgh could turn out more athletes than the combined armies of the 
present empire ; the Margrave of Nuremberg could at any time muster 
ten thousand men, every one of whom was able to wear and use accou- 
trements that would crush a so-called strong man of the present day. 
In the armories of Vienna, Brunswick, and Strasburg there are coats 
of mail which a modern porter would hesitate to shoulder without the 
assistance of a comrade. 

And yet these medieval Samsons were the exclusive product of the 
drill-ground ; physical vigor was not valued as the foundation of health 
and happiness, but rather as a means of military efficiency ; the guar- 
dians of public education merely connived at such things ; and, when 
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the invention of gunpowder diminished the importance of personal 
prowess, our anti-natural dogmas accomplished their tendency in the 
rapid physical corruption of their devotees. The dull and gloomy 
slavery of the monasteries was transferred to the management of all 
educational institutions ; for several centuries the bodily rights of the 
poor convent-pupils were not only disregarded but willfully depreei. 
ated. Educational influences became the chief cause of physical de. 
generacy, and the superficialness of our reformatory measures proves 
that we have not yet recognized the root of the evil. 

But the voice of Nature has repeated its protest in the yearnings 
of every new generation. Our children still long for out-door life, for 
active exercise, for the free development of every bodily faculty ; and, 
if we cease to suppress those instincts, the regenerative tendency of 
Nature will soon assert itself, and the time may come when man yill 
be once more the physical as well as mental superior of his fellow. 
creatures, 


THE MINERAL SPRINGS OF SARATOGA.* 
By CHARLES F. FISH. 


SIDE from the rich field for scientific research that the mineral 
springs of Saratoga present to the stident of natural phenomena, 
the majority of the members of this Association are undoubtedly in- 
terested to a greater or less extent in a product that forms, with many, 
a large, important, and increasing item of trade, there being probably 
no one class of mineral waters of domestic production, or from any 
one locality, that are used to so great an extent as those from Saratogs 
Springs. On this account, as well as for the reason that our Associa- 
tion holds its twenty-eighth annual meeting in this village, where an 
opportunity is afforded of personally inspecting the sourcgof supply 
of these waters, it will, perhaps, not prove snintendaal present 
some facts regarding an article that has contributed so largely to the 
prosperity of Saratoga in the past, and upon which its future interests 
to a great degree depend. 

Saratoga Springs is an incorporated village, having a resident popt- 
lation of about ten thousand, which is largely augmented during the 
summer season. It has an altitude of three hundred and five feet 
above tide-water, is one hundred and eighty-eight miles north of New 
York City, on the line of the Rensselaer and Saratoga Railroad, and is 
situated in and on either side of a valley extending from northeast to 
southwest. Prior to 1767 little or nothing was known by the whites 
regarding the waters of this section. In August of that year Sit 


* Read at the Saratoga meeting of the American Pharmaceutical Association, Septem 
ber 16, 1880. 
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William Johnson was conveyed from Schenectady to this locality on 
a litter, by some of the Indian braves of the Mohawk tribe, by whom 
he was evidently much loved and esteemed. It is highly probable 
that the High Rock was the only spring known to the Indians, and 
that Sir William was the first white man that ever visited it. In the 
long interval that has elapsed since the location of the High Rock 
was revealed, the number of springs developed has been very largely 
increased. With regard to the origin of these springs there are two 
theories advanced, both of which have able and zealous advocates ; 
but, before presenting the claims of either of them to your considera- 
tion, it will be necessary to describe the geology of this vicinity, in 
order that they may be more fully comprehended. All of the rocks of 
this county are members of the oldest systems of geological formation, 
and are both metamorphic and sedimentary in their character ; the 
granitic or Laurentian is of archan origin, the remaining strata hay- 
ing been deposited during the Lower Silurian age. The accompany- 
ing map represents a transverse section of these formations, extending 
from the eastern portion to the higher altitudes located in a north- 
westerly direction from this village. The underlying rocks comprise 
first, the Laurentian ; second, the Potsdam sandstone ; third, the cal- 
ciferous sand-rock ; fourth, the Trenton limestone; and, fifth, the 
Utica, or black slate. At a very remote period of the past, the rocks 
comprising these various strata were subjected to some powerful natu- 
ral force, which resulted in their fracture, dislocation, and the gradual 
upheaval of a large portion of them, producing at the point of disrup- 
tion what is known to geologists as a fault. The position occupied by 
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the various strata is shown in Fig. 1: No. 1 indicates the Laurentian, 
the oldest of those belonging to the metamorphic system ; No. 2, the 
Potsdam sandstone; No. 3, the calciferous sand-rock; No. 4, the 
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Trenton limestone ; and, No. 5, the Utica or black slate ; the fault, op 
break-off, is indicated by the heavy black vertical line, in immediate 
proximity to which the village of Saratoga Springs is situated. For 
the reason that the black slate has been entirely eroded from that por. 
tion of the village immediately west of the fault, and the Trentop 
limestone nearly so, none of the former and but a thin stratum of the 
latter formation is represented on the accompanying chart. You yill 
observe that both the dislocation and upheaval of these various strata 
are strongly marked at the fault, for, while that portion lying to the 
east remains in situ, that to the west is tilted up to such an extent 
that the dip of some of the strata is as great as twenty degrees, You 
will also notice that the Laurentian rock on the west side of the fault, 
occupying the position designated as No. 1 on the cut, as well as the 
superimposed strata, viz., Nos, 2,3, and 4, are not in perfect opposition 
with formations of like character on the east side, the Potsdam sand. 
stone lying opposite to the Trenton limestone, the calciferous sand-rock 
lying in conjunction with the black slate, while the Trenton limestone 
on the west occupies a position above the black slate on the east. The 
consideration of this phenomenon naturally suggests an explanation, 
but so far as is known there is but one theory relative to the subject, 
it being universally conceded that the force that produced this disrup- 
tion was due to volcanic agency. 

At distances varying from two to twelve miles in a westerly diree- 
tion ranges of hills and mountains are encountered, presenting alti- 
tudes several hundred feet above this village. In addition to the 
enormous area of water-shed that these elevated regions afford, they 
possess many ponds and lakes, some of which are of no insignificant 
size. The surface-streams that drain this section flow toward the east, 
and, as the various strata dip in the same direction, the tendency of 
the subterranean drainage must be toward the same point of the com- 
pass. 

The advocates of the first of the theories regarding the origin of 
the mineral springs of Saratoga, recognizing the disintegrating and 
solvent action of the water under its various forms of rain, snow, and 
ice, claim that they are produced by the process of displacement or 
percolation, holding that, when water falls upon the elevated re 
gions just described, a portion of it gradually permeates the soil and 
the various strata of the underlying rocks, dissolving and carrying 
with it in its downward flow the various constituents of which the 
rocks are composed, and that these are decomposed by their reaction 
on each other, and new compounds are formed with the evolution of 
carbonic-acid gas, that this is dissolved by the water, which becomes 
highly impregnated with it, increasing its solvent properties to a great 
extent, enabling it to accumulate basic matter in its flow, which com 
tinues downward and eastward, until the fault is reached, where a 
opportunity is afforded for it to escape from the rocks and rise to the 
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surface through the various crevices with which the fault is environed, 
or make its escape through subterranean channels to unknown outlets ; 
in either event the result is due to the simple law of gravitation and 
hydrostatic pressure, the bodies of water stored in the lakes, ponds, 
and rocks of the higher altitudes furnishing the necessary causes to 
produce this result. 

To substantiate this theory, attention is called to the close resem- 
blance existing between the leading chemical constituents of these 
waters and sea-water ; it being claimed that the mineral matter of the 
rocks, through which the waters percolate, was deposited from very 
ancient oceans, the existence of which was contemporaneous with the 
period that embraces the deposit of the geological formations to which 
the various strata of this region belong. Those that advocate the 
second theory with regard to their origin agree with the adherents of 
the theory that has just been presented, in recognizing the elevated 
section situated west of the village and the fresh water that flows 
from it through the various strata as being the prime source from 
which these mineral springs are derived, but decline to accept the the- 
ory that their constituents are obtained by the percolation of the fresh 
water through the rocks, maintaining that the water remains virtually 
unimpregnated until the fault is reached, and that it is at this point 
that it becomes charged with both its mineral and gaseous constitu- 
ents; claiming that, inasmuch as the fault extends downward to an 
unknown depth, and to the internal fires of the earth, and that the 
substances with which these springs are impregnated closely resemble 
those evolved in a gaseous state from volcanoes, that the mineral con- 
stituents of these waters are obtained from the heated interior by the 
process of sublimation and subsequent absorption, while the gases are 
also derived from the same source in a free state. About the year 
827 the late Dr. Steele, of this village, formed a stock company to 
bore for salt, maintaining that the chloride of sodium contained in 
these springs was derived from underlying beds or reservoirs, and that 
it could be obtained by boring, and made a source of profit to those 
that would engage in the enterprise. Accordingly, operations were 
commenced several hundred feet west of the fault, and an artesian 
well, three inches in diameter and one hundred and eighteen feet in 
depth, was sunk in the underlying rock ; but, inasmuch as none but 
fresh water was obtained, the scheme was abandoned ; other wells 
bearing about the same relative position to the fault as this one have 
been secured at various times, but always with the same result. From 
the fact that the temperature of these wells and that of the mineral 
springs just east of them is said to be identical, and that they are, 
like the latter, never affected by surface-drainage, it is claimed that 
both have a common origin, and those that advocate the theory of 
sublimation claim that, if the waters are fresh at the site of these 
fresh-water wells, it is impossible for them to become mineral in their 
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character by the short passage through the rocks that intervene be 
tween them and the fault ; and hence they insist that the theory of 
percolation is untenable. There are two methods of securing the 
mineral springs of this locality : the first is shown at Fig. 2, and eop. 
sists in excavating to an extent of 
twenty or thirty feet square surround. 

& ing the spot where indications of mip. 
Ate I a man eral water are observed, and extending 
downward through the various drift. 
formations until the underlying rock 
is reached. As the work progresses, 
a shaft or crib is sunk in order to pre- 
vent the sides from caving in ; and, to 
obviate the collection of water and 
carbonic-acid gas at the bottom of the 
shaft, powerful steam-pumps are kept 
in constant operation, which effectual. 
ly drain the excavation. After reach- 
ing the fissured crevices in the rock 
that environ the fault, and through 
which the water issues, a pyramidal 
wooden hopper, about one foot square 
at the apex, and two or three feet a 
the base, is placed on the rock direetly 
over that portion of the crevice from 
which the water issues most aban 
dantly, its position being firmly secured by packing clay tightly around 
its exterior. As rapidly as the work of filling in the shaft progresses, 
a wooden tube, about one foot square, is accurately adjusted to the 
hopper, from which the water gradually rises until it reaches the out- 
let at or near the top. The depth at which the rock is located from 
the surface varies from fifteen to fifty-seven feet. The flow of water 
from springs secured in this manner averages from thirty to one hur 
dred and twenty gallons an hour. 

The second method (see Fig. 3) consists in drilling into the rock, 
in close proximity to the fault, until mineral water is obtained, the 
drill in the mean time being followed by an iron pipe, which effectu- 
ally secures the flow, prevents the access of fresh water, and protects 
the rock through which the drill passes from the combined disintegrat- 
ing action of both the water and carbonic-acid gas. Most of the 
springs secured in this manner are spouting in character ; their flows 
not, however, continuous, but spasmodic or intermittent. This pecul- 
iarity is undoubtedly due to a pocket or cavity in the rock, as repre 
sented in Fig. 3. A is the tube leading from the pocket to the sur 
face. As the water flows into the pocket from the surrounding inlets, 
it gradually rises above the outlet, which results in the compression of 
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the gas between the roof of the cavity and the surface of the accumu- 

lating water ; when the force of the compression reaches its maxi- 

mum, it drives the water from the chamber up through the tube, from 

which it escapes in some instances to a distance of thirty feet in a ver 
Fic. 3. 








tical direction. After the pent-up water and gas have escaped, the 
spouting ceases for a short time until the conditions are favorable for 
its repetition, when the process is continued. The springs secured by 
this method are the Vichy, Geyser, Champion, Kissingen, and the so- 
called magnetic. In depth they vary from fifty to three hundred feet. 
So far as the temperature of the springs is concerned they are practi- 
cally isothermal, the maximum being 52° and the minimum 40° Fahr. ; 
and in no instance are they affected by external causes, both their flow 
and temperature being uniform throughout the year. From the fact 
that the perpendicular iron tubes, through which the waters flow from 
certain wells, are capable of communicating magnetic properties to 
steel, the term magnetic springs has been applied to them in various 
sections of the country. Notwithstanding assertions to the contrary, 
the water from such springs has been pronounced totally devoid of 
any properties of a magnetic character by those who have investigated 
this phenomenon. All of the magnetic properties connected with such 
springs reside in the iron tubing, which becomes magnetic when placed 
in the ground in a vertical position in localities where the conditions 
are favorable ; this result is said to be more likely to be attained if 
the tube is inclined a few degrees to the north. 
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With the exception of the High Rock, nothing of especial interes 
has attended the efforts to secure any of these waters. This spring 
takes its name from the pyramidal formation, which is composed of 
tufa, formed by the gradual deposition of the calcareous and other 
mineral matter that has been precipitated from the water as it flowed 
from its outlet. Up to 1865 there had never been any attempt made 
to secure the flow by artificial means, but in that year the proprietor 
conceived the idea of removing the tufaceous rock, and by excavating 
to a sufficient depth obtain water of better quality and in greater 
abundance. In accordance with this design, the rock, which measured 
four feet in height and about eight in diameter at the base, was care. 
fully removed from its original position, and the work was commenced. 
After having penetrated the superficial deposits, a layer of seven feet 
of commingled muck and tufa, superimposed upon two feet of tufa, 
was encountered. Immediately below this the workmen found the 
trunk of a Pinus alba, which measured about a foot in diameter, and 
which was in a fair state of preservation. The next stratum was tufa, 
three feet in thickness, below which was two feet of drift. Lying 
immediately below this, a glacial clay bed, eighteen inches in thick- 
ness, was found, upon the surface of which an ancient hearth was dis- 
covered, composed of a semicircular row of stones, partially surround- 
ing a quantity of charcoal, over which an incrustation of tufa was 
deposited. This circumstance was one of particular interest to stu 
dents of archeology, as it involved the solution of a vexed question 
regarding the time at which the fire was kindled, as well as the char- 
acter of the race, and the manners and customs of those by whom it 
was lighted. Inasmuch as the relic was discovered below the drift for- 
mation, its builders might have lived at a period anterior to that of 
the mound-builders of the Mississippi Valley. After having pene- 
trated to the calciferous sand-rock, the tube was adjusted and the High 
Rock replaced, from the apex of which the water has continued to flow. 

At the present time there are probably forty mineral springs within 
the limits of this town. Thirty of this number have received names, 
and twenty-two have been analyzed. The table appended * shows the 
proportions of the various constituents contained in a United States 
gallon of two hundred and thirty-one cubic inches. 

To a certain extent the classification of mineral waters is an arbi- 
trary one, different authorities following their own inclinations in 
their arrangement. By many they are divided into four classes, as 
follows : 

1. Gaseous or acidulous : those in which carbonic-acid gas is a pre 
dominating constituent. ; 

2. Saline, or those in which various salts are held in solution, m 
addition to the gas. 


* At the top of each column the name of the spring, the year when discovered of 
tubed, and the name of the analyst, are given. 
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3, Chalybeate or ferruginous : those in which iron is a leading con- 
stituent ; and— 

4, Sulphurous : those that contain sulphureted hydrogen. 

Of the latter class there are two instances. 

Almost ‘without exception the rest of the waters of this locality 
possess some of the properties of those belonging to the first three 
classes, being a combination of gaseous, saline, and ferruginous princi- 
ples, their difference, as you will observe, being more one of quantity 
than of quality. As a matter of convenience they are designated as 
cathartic, alkaline, iron, and sulphur waters, according to the degree 
in which these characteristics present themselves. 

Mineral waters were known at an early day, their use being held 
in high repute by the ancient Greeks and Romans, as well as by their 
less illustrious successors. Their physiological action and therapy are 
not, however, perfectly understood. With the exception of the chalyb- 
eate, the persistent use of the cathartic, alkaline, and sulphur waters fa- 
yors retrograde metamorphic action, the ferruginous alone producing an 
opposite effect and increasing the number of the red blood-corpuscles. 

From the diversified character of their constituents their applica- 
tion as therapeutic agents must necessarily have a wide range. Prob- 
ably the best results from their use are obtained in those functional 
diseases that are connected with derangement of the portal circulation, 
and in certain rheumatic and arthritic affections. In some forms of 
indigestion their use is attended by very gratifying results, as well as 
in certain types of renal difficulties. In anemia, uncomplicated with 
organic lesions, the iron waters are of decided benefit. That many 
persons injure themselves from the injudicious use of the waters is a 
matter of common observation. They are medicinal, and should be so 
regarded and used accordingly. The late Dr. Steele, in referring to 
this subject, remarked that “there are numerous persons who flock 
about the Springs during the drinking-season, without any knowledge 
of the composition of the waters, and little or none of their effects, 
who continue to dispose of their directions to the ignorant and unwa- 
ry, with no other effect than to injure the reputation of the water and 
destroy the prospects of the diseased.” 


ACTION OF RADIANT HEAT ON GASEOUS MATTER. 


By Proressor JOHN TYNDALL, F.R.S. 


o Royal Society has already done me the honor of publishing a 

long series of memoirs on the interaction of radiant heat and gas- 

eous matter. These memoirs did not escape criticism. Distinguished 

men, among whom the late Professor Magnus and the late Professor 
vou. XIx.—3 
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Buff may be more specially mentioned, examined my experiments, anj 
arrived at results different from mine. Living workers of merit hay, 
also taken up the question: the latest of whom,* while justly re. 
ognizing the extreme difficulty of the subject, and while verifying, 
so far as their experiments reach, what I had published regarding 
dry gases, find me to have fallen into what they consider graye 
errors in my treatment of vapors. 

None of these investigators appear to me to have realized the tre 
strength of my position in its relation to the objects I had in viey, 
Occupied for the most part with details, they have failed to recognize 
the stringency of my work as a whole, and have not taken into a. 
count the independent support rendered by the various parts of the 
investigation to each other. They thus ignore verifications, both 
general and special, which are to me of conclusive force. Never. 
theless, thinking it due to them and me to submit the questions at 
issue to a fresh examination, I resumed, some time ago, the threads of 
the inquiry. The results shall, in due time, be communicated to the 
Royal Society ; but, meanwhile, I would ask permission to bring to 
the notice of the Fellows a novel mode of testing the relations of m- 
diant heat to gaseous matter, whereby singularly instructive effects 
have been obtained. 

After working for some time with the thermopile and galvanome- 
ter, it occurred to me several weeks ago that the results thus obtained 
might be checked by a more direct and simple form of experiment. 
Placing the gases and vapors in diathermanous bulbs, and exposing 
the bulbs to the action of radiant heat, the heat absorbed by differ- 
ent gases and vapors ought, I considered, to be rendered evident by 
ordinary expansion. I devised an apparatus with a view of testing 
this idea. But, at this point, and before my proposed gas-thermon- 
eter was constructed, I became acquainted with the ingenious and 
original experiments of Mr. Graham Bell, wherein musical sounds are 
obtained through the action of an intermittent beam of light upon 
solid bodies. 

From the first, I entertained the opinion that these singular sounds 
were caused by rapid changes of temperature, producing correspond: 
ing changes of shape and volume in the bodies impinged upon by the 
beam. But if this be the case, and if gases and vapors really absorb 
radiant heat, they ought to produce sounds more intense than those 
obtainable from solids. I pictured every stroke of the beam respond- 
ed to by a sudden expansion of the absorbent gas, and concluded that, 
when the pulses thus excited followed each other with sufficient rapid- 
ity, a musical note must be the result. It seemed plain, moreover, 
that by this new method many of my previous results might be 
brought to an independent test. Highly diathermanous bodies, I 


* MM. Lecher and Pernter, “ Philosophical Magazine,” January, 1881; “Sitzb. der k. 
Akad. der Wissench. in Wien,” July, 1880. 
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reasoned, would produce faint sounds, while highly athermanous 
bodies would produce loud sounds; the strength of the sound being, 
in a sense, @ measure of the absorption. The first experiment made, 
with a view of testing this idea, was executed in the presence of Mr. 
Graham Bell ; * and the result was in exact accordance with what I had 


foreseen. 
The inquiry has been recently extended so as to embrace most of 


the gases and vapors employed in my former researches. My first 
source of rays was a Siemens lamp connected with a dynamo-machine, 
worked by a gas-engine. A glass lens was used to concentrate the 
rays, and afterward two lenses. By the first the rays were rendered 
parallel, while the second caused them to converge to a point about 
seven inches distant from the lens. A circle of sheet-zine provided first 
with radial slits and afterward with teeth and interspaces, cut through 
it, was mounted vertically on a whirling table, and caused to rotate 
rapidly across the beam near the focus. The passage of the slits pro- 
duced the desired intermittence, ¢ while a flask containing the gas or 
vapor to be examined received the shocks of the beam immediately 
behind the rotating disk. From the flask a tube of India-rubber, end- 
ing in a tapering one of ivory or boxwood, led to the ear, which was 
thus rendered keenly sensitive to any sound generated within the flask. 
Compared with the beautiful apparatus of Mr. Graham Bell, the ar- 
rangement here described is rude ; it is, however, very effective. 

With this arrangement the number of sounding gases and vapors 
was rapidly increased. But I was soon made aware that the glass 
lenses withdrew from the beam its most effectual rays. The silvered 
mirrors employed in my previous researches were therefore invoked ; 
and with them, acting sometimes singly and sometimes as conjugate 
mirrors, the curious and striking résults which I have now the honor 
to submit to the Society were obtained. 

Sulphuric ether, formic ether, and acetic ether, being placed in 
bulbous flasks,f their vapors were soon diffused in the air above the 
liquid. On placing these flasks, whose bottoms only were covered by 
the liquid, behind the rotating disk, so that the intermittent beam 


* On the 29th November: see “Journal of the Society of Telegraph Engineers,” 
December 8, 1880. 

+ When the disk rotates, the individual slits disappear, forming a hazy zone through 
which objects are visible. Throwing by the clean hand, or better still by white paper, 
the beam back upon the disk, it appears to stand still, the slits forming so many dark 
rectangles. The reason is obvious, but the experiment is a very beautiful one. 

I may add that when I stand with open eyes in the flashing beam, at a definite ve- 
locity of recurrence, subjective colors of extraordinary gorgeousness are produced. With 
slower or quicker rates of rotation the colors disappear. The flashes also produce a 
giddiness sometimes intense enough to cause me to grasp the table to keep myself erect. 

{I have employed flasks measuring from eight inches to three-fourths of an inch in 
diameter. The smallest flask, which had a stem with a bore of about one eighth of an inch 
in diameter, yielded better effects than the largest. Flasks from two to three inches in 
diameter yield good results. Ordinary test-tubes also answer well. 





36 THE POPULAR SCIENCE MONTHLY. 


passed through the vapor, loud musical tones were in each case gh. 
tained. These are known to be the most highly absorbent vapon 
which my experiments revealed. Chloroform and bisulphide of carbon, 
on the other hand, are known to be the least absorbent, the latte 
standing near the head of diathermanous vapors. The sounds ey. 
tracted from these two substances were usually weak and sometimes 
barely audible, being more feeble with the bisulphide than with the 
chloroform. With regard to the vapors of amylene, iodide of ethy), 
iodide of methyl and benzol, other things being equal, their power to 
produce musical tones appeared to be accurately expressed by their 
ability to absorb radiant heat. 

It is the vapor, and not the liquid, that is effective in producing 
the sounds. Taking, for example, the bottles in which my volatile 
substances are habitually kept, I permitted the intermittent beam to 
impinge upon the liquid in each of them. No sound was in any case pro- 
duced, while, the moment the vapor-laden space above an active liquid 
was traversed by the beam, musical tones made themselves audible. 

A rock-salt cell filled entirely with a volatile liquid, and subjected 
to the intermittent beam, produced no sound. This cell was circular 
and closed at the top. Once, while operating with a highly atherm- 
nous substance, a distinct musical note was heard. On examining the 
cell, however, a small bubble was found at its top. The bubble was 
less than a quarter of an inch in diameter, but still sufficient to pro 
duce audible sounds. When the cell was completely filled, the sounds 
disappeared. 

It is hardly necessary to state that the pitch of the note obtained in 
each case is determined by the velocity of rotation. It is the same as 
that produced by blowing against, the rotating disk and allowing its 
slits to act like the perforations of a siren. 

Thus, as regards vapors, prevision has been justified by experi- 
ment. I now turn to gases. A small flask, after having been heated 
in the spirit-lamp so as to detach all moisture from its sides, was care- 
fully filled with dried air. Placed in the intermittent beam it yielded 
a musical note, but so feeble as to be heard only with attention. Dry 
oxygen and hydrogen behaved like dry air. . This agrees with my 
former experiments, which assigned a hardly sensible absorption to 
these gases. When the dry air was displaced by carbonic acid, the 
sound was far louder than that obtained from any of the elementary 
gases. When the carbonic acid was displaced by nitrous oxide, the 
sound was much more forcible still, and, when the nitrous oxide was 
displaced by olefiant gas, it gave birth to a musical note which, when 
the beam was in good condition and the bulb well chosen, seemed 4s 
loud as that of an ordinary organ-pipe.* We have here the exact order 


* With conjugate mirrors, the sounds with olefiant gas are readily obtained at 8 dis- 
tance of twenty yards from the lamp. I hope to be able to make a candle-flame effective 
in these experiments. 
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in which my former experiments proved these gases to stand as ab- 
corbers of radiant heat. The amount of the absorption and the inten- 
sity of the sound go hand in hand. 

“A soap-bubble blown with nitrous oxide, or olefiant gas, and exposed 
to the intermittent beam, produced no sound, no matter how its size 
might be varied. The pulses obviously expended themselves upon 
the flexible envelope, which transferred them to the air outside. 

But a film thus impressionable to impulses on its interior surface 
must prove at least equally sensible to sonorous waves impinging on 
it from without. Hence, I inferred, the eminent suitability of soap- 
bubbles for sound-lenses. Placing a “sensitive flame” some feet dis- 
tant from a small sounding reed, the pressure was so arranged that the 
fame burned tranquilly. A bubble of nitrous oxide (specific gravity 
1527) was then blown, and placed in front of the reed. The flame 
immediately fell and roared, and continued agitated as long as the lens 
remained in position. A pendulous motion could be imparted to the 
bubble, so as to cause it to pass to and fro in front of the reed. The 
fame responded, by alternately roaring and becoming tranquil, to 
every swing of the bubble. Nitrous oxide is far better for this experi- 
ment than carbonic acid, which speedily ruins its envelope. 

The pressure was altered so as to throw the flame, when the reed 
sounded, into violent agitation. A bubble blown with hydrogen 
(specific gravity 0°069) being placed in front of the reed, the flame 
was immediately stilled. The ear answers instead of the flame. 

In 1859 I proved gaseous ammonia to be extremely impervious to 
radiant heat. My interest in its deportment when subjected to this 
novel test was therefore great. Placing a small quantity of liquid 
ammonia in one of the flasks, and warming the liquid slightly, the 
intermittent beam was sent through the space above the liquid. A 
loud musical note was immediately produced. By the proper applica- 
tion of heat to a liquid the sounds may be always intensified. The 
ordinary temperature, however, suffices in all the cases thus far re- 
ferred to. In this relation the vapor of water was that which inter- 
ested me most, and, as I could not hope that at ordinary temperatures 
it existed in sufficient amount to produce audible tones, I heated a 
mall quantity of water in a flask almost up to its boiling-point. 
Placed in the intermittent beam, I heard—I avow with delight—a 
powerful musical sound produced by the aqueous vapor. 

Small wreaths of haze, produced by the partial condensation of the 
vapor in the upper and cooler air of the flask, were, however, visible 
in this experiment ; and it was necessary to prove that this haze was 
not the cause of the sound. The flask was, therefore, heated by a 
pirit-lame beyond the temperature of boiling water. The closest 
“rutiny by a condensed beam of light then revealed no trace of cloudi- 
tess above the liquid. From the perfectly invisible vapor, however, 
the musical sound issued, if anything, more forcible than before. I 
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placed the flask in cold water until its temperature was reduced from 
about 90° to 10° C., fully expecting that the sound would vanish x 
this temperature ; but, notwithstanding the tenuity of the vapor, the 
sound extracted from it was not only distinct but loud. 

Three empty flasks, filled with ordinary air, were placed in a free. 
ing mixture for a quarter of an hour. On being rapidly transferred 
to the intermittent beam, sounds much louder than those obtainable 
from dry air were produced. Warming these flasks in the flame of , 
spirit-lamp until all visible humidity had been removed, and afterward 
urging dried air through them, on being placed in the intermittent 
beam the sound in each case was found to have fallen almost to silence. 
Sending, by means of a glass tube, a puff of breath from the lungs 
into a dried flask, the power of emitting sound was immediately re. 
stored. When, instead of breathing into a dry flask, the common air 
of the laboratory was urged through it, the sounds became immediately 
intensified. I was by no means prepared for the extraordinary deli- 
cacy of this new method of testing the athermancy and diathermaney 
of gases and vapors, and it can not be otherwise than satisfactory to 
me to find that particular vapor, whose alleged deportment toward 
radiant heat has been so strenuously denied, affirming thus audibly its 
true character. 

After what has been stated regarding aqueous vapor, we are pre- 
pared for the fact that an exceedingly small percentage of any highly 
athermanous gas diffused in air suffices to exalt the sounds. An acci- 
dental observation will illustrate this point. A flask was filled with 
coal-gas, and held bottom upward in the intermittent beam. The 
sounds produced were of a force corresponding to the known absorp- 
tive energy of coal-gas. The flask was then placed upright, with its 
mouth open upon a table, and permitted to remain there for nearly an 
hour. On being restored to the beam, the sounds produced were far 
louder than those which could be obtained from common air.* 

Transferring a small flask or a test-tube from a cold place to the 
intermittent beam, it is sometimes found to be practically silent fora 
moment, after which the sounds become distinctly audible. This I 
take to be due to the vaporization by the calorific beam of the thin 
film of moisture adherent to the glass. 

My previous experiments having satisfied me of the generality of 
the rule that volatile liquids and their vapors absorb the same rays, I 
thought it probable that the introduction of a thin layer of its liquid, 
even in the case of a most energetic vapor, would detach the effective 
rays, and thus quench the sounds. The experiment was made, and 
the conclusion verified. A layer of water, formic ether, sulphuric 
ether, or acetic ether, one eighth of an inch in thickness, rendered the 
transmitted beam powerless to produce any musical sound. These 


* The method here described is, I doubt not, applicable to the detection of extremely 
small quantities of fire-damp in mines. 
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liquids being transparent to light, té*eficient rays which they inter- 
cepted must have been those of obscure heat. 
A layer of bisulphide of carbon, about ten times the thickness of 
the transparent layers just referred to, and rendered opaque to light by 
jissolved iodine, was interposed in the path of the intermittent beam. 
It produced hardly any diminution of the sounds of the more active 
vapors—a further proof that it is the invisible heat-rays, to which the 
wlution of iodine is so eminently transparent, that are here effectual. 
Converting one of the small flasks used in the foregoing experi- 
ments into a thermometer-bulb, and filling it with various gases in 
succession, it was found that with those gases which yielded a feeble 
sound the displacement of a thermometric column associated with the 
bulb was slow and feeble, while with those gases which yielded loud 
sounds the displacement was prompt and forcible. 


Since the handing in of the foregoing note, on the 3d of January, 
the experiments have been pushed forward, augmented acquaintance 
with the subject serving only to confirm my estimate of its interest 
and importance. All the results described in my first note have been 
obtained in a very energetic form with a battery of sixty Grove’s 
cells. 

On the 4th of January I chose for my source of rays a powerful 
lime-light, which, when sufficient care is taken to prevent the pitting 
of the cylinder, works with admirable steadiness and without any 
noise. I also changed my mirror for one of shorter focus, which per- 
mitted a nearer approach to the source of rays. Tested with this new 
reflector the stronger vapors rose remarkably in sounding power. 

Improved manipulation was, I considered, sure to extract sounds 
from rays of much more moderate intensity than those of the lime- 
light. For this light, therefore, a common candle flame was substi- 
tuted. Received and thrown back by the mirror, the radiant heat of 
the candle produced audible tones in all the stronger vapors. Aban- 
doning the mirror and bringing the candle close to the rotating disk, 
its direct rays produced audible sounds. <A red-hot coal, taken from 
the fire and held close to the rotating disk, produced forcible sounds 
ina flask at the other side. A red-hot poker, placed in the position 
previously occupied by the coal, produced strong sounds. Maintain- 
ing the flask in position behind the rotating disk, amusing alternations 
of sound and silence accompanied the alternate introduction and re- 
moval of the poker. The temperature of the iron was then lowered 
till its heat just ceased to be visible. The intermittent invisible rays 
produced audible sounds. The temperature was gradually lowered, 
being accompanied by a gradual and continuous diminution of the 
sound. When it ceased to be audible the temperature of the poker 
was found to be below that of boiling water. 

As might be expected from the foregoing experiments, an incandes- 


 ¢ 
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cent platinum spiral, with or without the mirror, produced musicg 
sounds. When the battery power was reduced from ten cells to three, 
the sounds, though enfeebled, were still distinct. 

My neglect of aqueous vapor had led me for a time astray in 1859, 
but before publishing my results I had discovered my error. On the 
present occasion this omnipresent substance had also to be reckoned 
with. Fourteen flasks of various sizes, with their bottoms covered 
with a little sulphuric acid, were closed with ordinary corks and per. 
mitted to remain: in the laboratory from the 23d of December to the 
4th of January. Tested on the latter day with the intermittent beam, 
half of them emitted feeble sounds, but half were.silent. The sounds 
were undoubtedly due, not to dry air, but to traces of aqueous vapor, 

An ordinary bottle, containing sulphuric acid for laboratory pur. 
poses, being connected with the ear and placed in the intermittent 
beath, emitted a faint but distinct musical sound. This bottle had 
been opened two or three times during the day, its dryness being thus 
vitiated by the mixture of a small quantity of common air. A second 
similar bottle, in which sulphuric acid had stood undisturbed for some 
days, was placed in the beam: the dry air above the liquid proved 
absolutely silent. 

On the evening of January 7th Professor Dewar handed me four 
flasks treated in the following manner: Into one was poured a small 
quantity of strong sulphuric acid; into another a small quantity of 
Nordhausen sulphuric acid; in a third were placed some fragments 
of fused chloride of calcium; while the fourth contained a small 
quantity of phosphoric anhydride. They were closed with well-fitting 
India-rubber stoppers, and permitted to remain undisturbed through- 
out the night. Tested after twelve hours, each of them emitted a 
feeble sound, the flask last mentioned being the strongest. Tested 
again six hours later, the sound had disappeared from three of the 
flasks, that containing the phosphoric anhydride alone remaining 
musical, 

Breathing into a flask partially filled with sulphuric acid instantly 
restores the sounding power, which continues for a considerable time. 
The wetting of the interior surface of the flask with the sulphuric 
acid always enfeebles and sometimes destroys the sound. 

A bulb, less than a cubic inch in volume, and containing a little 
water, lowered to the temperature of melting ice, produces very dis- 
tinct sounds. Warming the water in the flame of a spirit-lamp, the 
sound becomes greatly augmented in strength. At the boiling tem- 
perature the sound emitted by this small bulb * is of extraordinary 
intensity. 

These results are in accord with those obtained by me nearly nine- 
teen years ago, both in reference to air and to aqueous vapor. They 


* In such bulbs even bisulphide-of-carbon vapor may be so nursed as to produce 
sounds of considerable strength. 
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are in utter disaccord with those obtained by other experimenters, 
who have ascribed a high absorption to air and none to aqueous vapor. 

The action of aqueous vapor being thus revealed, the necessity of 
thoroughly drying the flasks, when testing other substances, becomes 
obvious. The following plan has been found effective : Each flask is 
first heated in the flame of a spirit-lamp until every visible trace of 
internal moisture has disappeared, and it is afterward raised to a tem- 
perature of about 400° C. While the flask is still hot, a glass tube is 
introduced into it, and air, freed from carbonic acid by caustic potash 
and from aqueous vapor by sulphuric acid, is urged through the flask 
until it is cool. Connected with the ear-tube, and exposed immediately 
to the intermittent beam, the attention of the ear, if I may use the 
term, is converged upon the flask. When the experiment is carefully 
made, dry air proves as incompetent to produce sound as to absorb 
radiant heat. e 

In 1868 I determined the absorptions of a great number of liquids 
whose vapors I did not examine. My experiments having amply 
proved the parallelism of liquid and vaporous absorption, I held un- 
doubtingly twelve years ago that the vapor of cyanide of ethyl and 
of acetic acid would prove powerfully absorbent. This conclusion is 
now easily tested. A small quantity of either of these substances, 
placed in a bulb a cubic inch in volume, warmed and exposed to the 
intermittent beam, emits a sound of extraordinary power. 

I also tried to extract sounds from perfumes, which I had proved 
in 1861 to be absorbers of radiant heat. I limit myself here to the 
vapors of patchouly and cassia, the former exercising a measured ab- 
sorption of 30, and the latter an absorption of 109. Placed in dried 
flasks, and slightly warmed, sounds were obtained from both these 
substances, but the sound of cassia was much louder than that of 
patchouly. . 

Many years ago I had proved tetrachloride of carbon to be highly 
diathermanous. Its sounding power is as feeble as its absorbent 
power, 

In relation to colliery explosions, the deportment of marsh-gas was 
of special interest. Professor Dewar was good enough to furnish me 
with a pure sample of this gas. The sounds produced by it, when 
exposed to the intermittent beam, were very powerful. Chloride of 
methyl, aliquid which boils at the ordinary temperature of the air, was 
poured into a small flask, and permitted to displace the air within it. 
Exposed to the intermittent beam, its sound was similar in power to 
that of marsh-gas. The specific gravity of marsh-gas being about 
half that of air, it might be expected that the flask containing it, when 
left open and erect, would soon get rid of its contents. This, however, 
is not the case. After a considerable interval, the film of this gas 
clinging to the interior surface of the flask was able to produce sounds 
of great power. 
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A small quantity of liquid bromine being poured into a well-dried 
flask, the brown vapor rapidly difused itself in the air above the 
liquid. Placed in the intermittent beam, a somewhat forcible sound 
was produced. This might seem to militate against my former experi- 
ments, which assigned a very low absorptive power to bromine vapor, 
But my former experiments on this vapor were conducted with ob- 
scure heat ; whereas, in the present instance, I had to deal with the 
radiation from incandescent lime, whose heat is, in part, luminons, 
Now, the color of the bromine vapor proves it to be an energetic ab- 
sorber of the luminous rays ; and to them, when suddenly converted 
into thermometric heat in the body of the vapor, I thought the sounds 
might be due. 

Between the flasks containing the bromine and the rotating disk, | 
therefore placed an empty glass cell: the sounds continued. I then 
filled the cell with transparant bisulphide of carbon: the sounds still 
continued. For the transparent bisulphide I then substituted the same 
liquid saturated with dissolved iodine. This solution cut off the light 
while allowing the rays of heat free transmission: the sounds were 
immediately stilled. 

Iodine, vaporized by heat in a small flask, yielded a forcible sound, 
which was not sensibly affected by the interposition of transparant 
bisulphide of carbon, but which was completely quelled by the iodine 
solution. It might indeed have been foreseen that the rays trans- 


mitted by the iodine as a liquid would also be transmitted by its 
vapor, and thus fail to be converted into sound.* 

To complete the argument: While the flask containing the bro- 
mine vapor was sounding in the intermittent beam, a strong solution 
of alum was interposed between it and the rotating disk. There was 
no sensible abatement of the sounds with either bromine or iodine 


vapor. 

In these experiments the rays from the lime-light were converged 
to a point a little beyond the rotating disk. In the next experiment 
they were rendered parallel by the mirror, and afterward rendered 
convergent by a lens of ice. At the focus of the ice-lens the sounds 
were extracted from both bromine and iodine vapor. Sounds were 
also produced after the beam had been sent through the alum solution 
and the ice-lens conjointly. 

With a very rude arrangement I have been able to hear the sounds 
of the more active vapors at a distance of one hundred feet from the 
source of rays. 

Several vapors other than those mentioned in this abstract have 
been examined, and sounds obtained from all of them. The vapors 
of all compound liquors will, I doubt not, be found sonorous in the 
intermittent beam. And, as I question whether there is an absolutely 


* I intentionally use this phraseology. 
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jiathermanous substance in nature, I think it probable that even the 
yapors of elementary bodies, including the elementary gases, when 
‘nore strictly examined, will be found capable of producing sounds. 


ANOTHER WORLD DOWN HERE. 
By W. MATTIEU WILLIAMS. 


wen a horrible place must this world appear when regarded ac- 

cording to our ideas from an insect’s point of view! The air 
infested with huge flying hungry dragons, whose gaping and snapping 
mouths are ever intent upon swallowing the innocent creatures for 
whom, according to the insect, if he were like us, a properly con- 
structed world ought to be exclusively adapted. The solid earth con- 
tinually shaken by the approaching tread of hideous giants—moving 
mountains—that crush out precious lives at every footstep, an occa- 
sional draught of the blood of these monsters, stolen at life-risk, afford- 
ing but poor compensation for such fatal persecution. 

Let us hope that the little victims are less like ourselves than the 
doings of ants and bees might lead us to suppose ; that their mental 
anxieties are not proportionate to the optical vitilance indicated by 
the four thousand eye-lenses of the common house-fly, the seventeen 
thousand of the cabbage-butterfly and the wide-awake dragon-fly, or 
the twenty-five thousand possessed by certain species of still more 
vigilant beetles. 

Each of these little eyes has its own cornea, its lens, and a curious 
six-sided, transparent prism, at the back of which is a special retina 
spreading out from a branch of the main optic nerve, which, in the 
cockchafer and some other creatures, is half as large as the brain. If 
each of these lenses forms a separate picture of each object rather than 
a single mosaic picture, as some anatomists suppose, what an awful 
army of cruel giants must the cockchafer behold when he is captured 
by a schoolboy ! 

The insect must see a whole world of wonders of which we know 
little or nothing. True, we have microscopes, with which we can see 
one thing at a time if carefully laid upon the stage ; but what is the 
finest instrument that Ross can produce compared to that with twenty- 
five thousand object-glasses, all of them probably achromatic, and 
each one a living instrument with its own nerve-branch supplying a 
separate sensation? ‘To creatures thus endowed with microscopic vi- 
sion, a cloud of sandy dust must appear like an avalanche of massive 
tock-fragments, and everything else proportionally monstrous. 

One of the many delusions engendered by our human self-conceit 
and habit of considering the world as only such as we know it from 
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our human point of view is that of supposing human intelligence to 
be the only kind of intelligence in existence. The fact is, that what 
we call the lower animals have special intelligence of their own as far’ 
transcending our intelligence as our peculiar reasoning intelligence ey. 
ceeds theirs. We are as incapable of following the track of a friend 
by the smell of his footsteps as a dog is of writing a metaphysical 
treatise. 

So with insects. They are probably acquainted with a whole world 
of physical facts of which we are utterly ignorant. Our auditory ap. 
paratus supplies us with a-knowledge of sounds. What are these 
sounds? They are vibrations of matter which are capable of produc. 
ing corresponding or sympathetic vibrations of the drums of our ears 
or the bones of our skull. When we carefully examine the subject, 
and count the number of vibrations that produce our world of sounds 
of varying pitch, we find that the human ear can only respond toa 
limited range of such vibrations. If they exceed three thousand per 
second, the sound becomes too shrill for average people to hear it, 
though some exceptional ears can take up pulsations, or waves, that 
succeed each other more rapidly than this. 

Reasoning from the analogy of stretched strings and membranes, 
and of air vibrating in tubes, etc., we are justified in concluding that 
the smaller the drum or tube the higher will be the note it produces 
when agitated, and the smaller and the more rapid the aérial wave to 
which it will respond. The drums of insect-ears, and the tubes, ete., 
connected with them, are so minute that their world of sounds prob- 
ably begins where ours ceases ; that what appears to us as a continuous 
sound is to them a series of separated blows, just as vibrations of ten 
or twelve per second appear separated to us. We begin to hear such 
vibrations as continuous sounds when they amount to about thirty per 
second. The insect’s continuous sound probably begins beyond three 
thousand. The blue-bottle may thus enjoy a whole world of exquisite 
music of which we know nothing. 

There is another very suggestive peculiarity in the auditory appa- 
ratus of insects. Its structure and position are something between 
those of an ear and of an eye. Careful examination of the head of 
one of our domestic companions—the common cockroach or black- 
beetle—will reveal two round white points, somewhat higher than the 
base of the long outer antenna, and a little nearer to the middle line 
of the head. These white projecting spots are formed by the outer 
transparent membrane of a bag or ball filled with fluid, which ball or 
bag rests inside another cavity in the head. It resembles our own eye 
in having this external transparent tough membrane which corresponds 
to the cornea ; which, like the cornea, is backed by the fluid in the 
ear-ball corresponding to our eyeball, and the back of this ear-ball 
appears to receive the outspreadings of a nerve, just as the back of 
our eye is lined with the outspread of the optic nerve forming the 





ANOTHER WORLD DOWN HERE. 45 


retina. ‘There does not appear to be in this or other insects a tightly 
stretched membrane which, like the membrane of our ear-drum, is 
fitted to take up bodily air-waves and vibrate responsively to them. 
But it is evidently adapted to receive and concentrate some kind of 
yibration or motion or tremor. 

What kind of motion can this be? What kind of perception does 
this curious organ supply ? To answer these questions we must travel 
beyond the strict limits of scientific induction and enter the fairy-land 
of scientific imagination. We may wander here in safety, provided 
we always remember where we are, and keep a true course guided by 
the compass-needle of demonstrable facts. 

I have said that the cornea-like membrane of the insect’s ear-bag 
does not appear capable of responding to bodily air-waves. This ad- 
jective is important, because there are vibratory movements of matter 
that are not bodily but molecular. An analogy may help to render 
this distinction intelligible. I may take a long string of beads and 
shake it into wave-like movements, the waves being formed by the 
movements of the whole string. We may now conceive another kind 
of movement or vibration by supposing one bead to receive a blow 
pushing it forward, this push to be communicated to the next, then to 
the third, and so on, producing a minute running tremor passing from 
end toend. This kind of action may be rendered visible by laying a 
number of billiard-balls or marbles in line and bowling an outside ball 
against the end one of the row. The impulse will be rapidly and in- 
visibly transmitted all along theg@ge, and the outer ball will respond 
by starting forward. 

Heat, light, and electricity, ysterious internal movements of 
what we call matter (some say “¥ether,” which is but a name for im- 
aginary matter). These internal movements are as invisible as those 
of the intermediate billiard-balls ; but if there be a line of molecules 
acting thus, and the terminal one strikes an organ of sense fitted to 
receive its motion, some sort of perception may follow. When such 
movements of certain frequency and amplitude strike our organs of 
vision, the sensation of light is produced. When others of greater 
amplitude and smaller frequency strike the terminal outspread of our 
common sensory nerves, the sensation of heat results. The difference 
between the frequency and amplitude of the heat-waves and the light- 
waves is but small, or, strictly speaking, there is no actual line of sep- 
aration lying between them ; they run directly into each other. When 
a piece of metal is gradually heated, it is first “ black-hot”; this is 
while the waves or molecular tremblings are of a certain amplitude 
and frequency ; as the frequency increases, and amplitude diminishes 
(or, to borrow from musical terms, as the pitch rises), the metal be- 
comes dull red-hot ; greater rapidity, cherry-red ; greater still, bright- 
red; then yellow-hot and white-hot: the luminosity growing as the 
rapidity of molecular vibration increases. 
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There is no such gradation between the most rapid undulations o 
tremblings that produce our sensation of sound and the slowest of 
those which give rise to our sensations of gentlest warmth. There js 
a huge gap between them, wide enough to include another world o 
several other worlds of motion, all lying between our world of sounds 
and our world of heat and light, and there is no good reason whatever 
for supposing that matter is incapable of such intermediate activity, 
or that such activity may not give rise to intermediate sensations, pro- 
vided there are organs for taking up and sensifying (if I may coing 
desirable word) these movements. 

As already stated, the limit of audible tremors is three to four 
thousand per second, but the smallest number of tremors that we can 
perceive as heat is between three and four millions of millions per 
second. The number of waves producing red light is estimated at 
four hundred and seventy-four millions of millions per second ; and 
for the production of violet light, six hundred and ninety-nine millions 
of millions. These are the received conclusions of our best mathe- 
maticians, which I repeat on their authority. Allowing, however, a 
very large margin of possible error, the world of possible sensations 
lying between those produced by a few thousands of waves and any 
number of millions is of enormous width. 

In such a world of intermediate activities the insect probably lives, 
with a sense of vision revealing to him more than our microscopes 
show to us, and with his minute eye-like ear-bag sensifying material 
movements that lie between our world of sounds and our other far- 
distant worlds of heat and light. 

There is yet another indication of some sort of intermediate ser- 
sation possessed by insects. Many of them are not only endowed with 
the thousands of lenses of their compound eyes, but have in addition 
several curious organs that have been designated “ ocelli” and “stem- 
mata.” These are generally placed at the top of the head, the thou- 
sand-fold eyes being at the sides. They are very much like the audi- 
tory organs above described—so much so, that in consulting different 
authorities for special information on the subject I have fallen into 
some confusion, from which I can only escape by supposing that the 
organ which one anatomist describes as the ocelli of certain insects is 
regarded as the auditory apparatus when examined in another insect 
by another anatomist. All this indicates a sort of continuity of sen- 
sation connecting the sounds of the insect world with the objects of 
their vision. 

But these ocular ears or auditory eyes of the insect are not his 
only advantages over us. He has another sensory organ to which, 
with all our boasted intellect, we can claim nothing that is comparable, 
unless it be our olfactory nerve. The possibility of this I will pres 
ently discuss. 

I refer to the antenne, which are the most characteristic of insect 
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organs, and wonderfully developed in some, as may be seen by exam- 
ining the plumes of the crested gnat. Everybody who has carefully 
watched the doings of insects must have observed the curiously investi- 
gative movements of the antennz, which are ever on the alert peering 
and prying to right and left and upward and downward. Huber, who 
devoted his life to the study of bees and ants, concluded that these 
insects converse with each. other by movements of the antennx, and 
he has given to the signs thus produced the name of “antennal lan- 
guage.” They certainly do communicate information or give orders 
by some means ; and, when they stop for that purpose, they face each 
other and execute peculiar wavings of these organs that are highly 
sugestive of the movements of the old semaphore-telegraph arms. 

The most generally received opinion is, that these antenne are very 
delicate organs of touch, but some recent experiments made by Gustav 
Hausen indicate that they are organs of smelling or of some similar 
power of distinguishing objects at a distance. Flies deprived of their 
antenne ceased to display any interest in tainted meat that had pre- 
viously proved very attractive. Other insects similarly treated appear 
to become indifferent to odors generally. He shows that the develop- 
ment of the antenne in different species corresponds to the power of 
smelling which they seem to possess. 

I am sorely tempted to add another argument to those brought 
forward by Hausen, viz., that our own olfactory nerves, and those of 
all our near mammalian relations, are curiously like a pair of antenne. 

There are two elements in a nervous structure—the gray and the 
white ; the gray or ganglionic portion is supposed to be the center or 
seat of nervous power, and the white medullary or fibrous portion 
merely the conductor of nervous energy. 

The nerves of the other senses have their ganglia seated internally, 
and the bundles of tubular white threads spread outward therefrom, 
but not so with the olfactory nervous apparatus. There are two horn- 
like projections thrust forward from the base of the brain, with white 
or medullary stems that terminate outwardly or anteriorly in gan- 
glionic bulbs resting upon what I may call the roof of the nose, and 
throwing out fibers that are composed, rather paradoxically, of more 
gray matter than white. In some quadrupeds with great power of 
smell, these two nerves extend so far forward as to protrude beyond 
the front of the hemispheres of the brain, with bulbous terminations 
relatively very much larger than those of man. 

They thus appear like veritable antennw. In some of our best 
works on anatomy of the brain (Solly, for example) a series of com- 
parative pictures of the brains of different animals is shown, extend- 
ing from man to the codfish. As we proceed downward, the horn- 
like projection of the olfactory nerves beyond the central hemispheres 
goes on extending more and more, and the relative magnitude of the 
terminal ganglia or olfactory lobes increases in similar order. 
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’ We have only to omit the nasal bones and nostrils, to conting 
this forward extrusion of the olfactory nerves and their bulbs and 
branches, to coat them with suitable sheaths provided with muselg 
for mobility, and we have the antenne of insects. I submit this yiey 
of the comparative anatomy of these organs as my own speculation, ty 
be taken for what it is worth. 

There is no doubt that the antenne of these creatures are connected 
by nerve-stalks with the anterior part of their supra-cesophageal gan- 
glia—i. e., the nervous centers corresponding to our brain. 

But what kind and degree of power must such olfactory organs 
possess? The dog has, relatively to the rest of his brain, a much 
greater development of the olfactory nerves and ganglia than man has, 
His powers of smell are so much greater than ours that we find it dif. 
ficult to conceive the possibility of what we actually see him do. As 
an example, I may describe an experiment I made upon a blood-hound 
of the famous Cuban breed. He belonged to a friend whose house is 
situated on an eminence commanding an extensive view. I started 
from the garden and wandered about a mile away, crossed several fields 
by sinuous courses, climbing over stiles and jumping ditches, always 
keeping the house in view ; I then returned by quite a different track. 
The blood-hound was set upon the beginning of my track. I watched 
him from a window galloping rapidly, and following all its windings 
without the least halting or hesitation. It was as clear to his nose as 
a graveled path or a luminous streak would be to our eyes. On his 
return I went down to him, and without approaching nearer than five 
or six yards he recognized me as the object of his search, proving this 
by circling round me, baying deeply and savagely though harmlessly, 
as he always kept at about the same distance. 

If the difference of development between the human and canine 
internal antenne produces all this difference of function, what a gulf 
may there be between our powers of perceiving material emanations 
and those possessed by insects! If my anatomical hypothesis is cor- 
rect, some insects have protruding nasal organs or out-thrust olfactory 
nerves as long as all the rest of their bodies. The power of movement 
of these in all directions affords the means of sensory communication 
over a corresponding range, instead of ‘being limited merely to the 
direction of the nostril-openings. In some insects, such as the plumed 
gnat, the antenne do not appear to be thus movable, but this want of 
mobility is more than compensated by the multitude of branchings of 
these wonderful organs whereby they are simultaneously exposed in 
every direction. This structure is analogous to the fixed but multi 
plied eyes of insects, which, by seeing all round at once, compensate 
for the want of that mobility possessed by others that have but a single 
eyeball mounted on a flexible and mobile stalk ; that of the spider, for 
example. 

Such an extension of such a sensory function is equivalent to liv- 
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ing in another world of which we have no knowledge and can form no 
definite conception. We, by our senses of touch and vision, know the 
shapes and colors of objects, and by our very rudimentary olfactory 
organs form crude ideas of their chemistry or composition, through the 
medium of their material emanations ; but the huge exaggeration of 
this power in the insect should supply him with instinctive perceptive 
powers of chemical analysis, a direct acquaintance with the inner mo- 
lecular constitution of matter far clearer and deeper than we are able 
to obtain by all the refinements of laboratory analyses or the hypo- 
thetical formulating of molecular mathematicians. Add this to the 
other world of sensations producible by the vibratory movements of 
matter lying between those perceptible by our organs of hearing and 
vision, then strain your imagination to its cracking-point, and you will 
still fail to picture the wonder-land in which the smallest of our fellow- 
creatures may be living, moving, and having their being.— Belgravia. 


THE ORIGIN AND STRUCTURE OF VOLCANIC 
CONES. 
By H. J. JOHNSTON-LAVIS, F. G. 8. 
Il. 


T is observable in certain volcanoes that the lava frequently strewed 
around after an eruption contains more or less perfect spheres, 
consisting of a hard external coat and more scoriaceous contents, and- 
these from their resemblance are known as volcanic bombs. Their 
contents may be divided into two classes : 

1. Scoriaceous vesicular lava, identical in composition with the ex- 
ternal shell. 

2. Miscellaneous, such as altered masses of lapilli, loose blocks of 
foreign materials caught up in the current of lava. These balls are 
generally considered to be formed by the masses being ejected to 
great heights, and cooling as they whirl through the atmosphere. 

This seems improbable, as on falling they would inevitably smash 
into a thousand fragments. It would appear more likely that they 
are simply concretionary in structure around a nucleus of low tempera- 
ture, solidifying on the surface a layer forming a crust of lava. Let 
us now direct our attention to the minor particulars, such as the 
changes of the crater, and metamorphism, or alteration of the already 
ejected materials. If the voleano has already reached some consider- 
able dimensions, effected by one or many eruptions, we shall find that 
certain definite changes have taken place in the chimney. The erup- 
tion is reduced in force, there are spasmodic puff-like ejections of la- 

VOL. X1x.—4 
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pilli, and occasionally small streams of lava emitted. Before entering 
further into our subject, we must return a step or two. It has been 
mentioned that the inclination of the outer slope of the cone is that of 
the “angle of repose” of the rock-fragments. We should, therefore, 


MONTE SOMMA 
PREHIST.TO A.D. 79 


Fig. 1.—A. Cone or ERUPTION BUILT UP IN THE CRATER OF 1878: B. Vesuvius proper, this cone 
composed of alternate lava-streams 5, and lapilli a, built up since a. p. 79. It occupies the 
crater of Somma ; C. This is composed like the latter, of alternate beds of lava c’ and lapillic; 

, C. Deposits of pumice and trachytic fragments, etc., capping all exposed parts of Somma 
derived from the eruption of a. p. 79 ; D. Beds of late Tertiary period containing shells exist- 
ing at present in the Mediterranean; E. Basis, consisting of denuded surface of Apennine 
limestone (cretaceous ?) ; F. Chimney or vent. 

conclude that the inner or chimney side would be much the same. 

This, however, is not generally the case, the inner retaining a greater 

slope than the outer. It is due chiefly to the fusion, or cementing to- 

gether, of the fragments by the intense heat and the presence of lava, 
which, so to speak, solders each mass to its neighbor. Each is re- 
tained in position by the fluid column occupying the internal cavity, 
and when this has disappeared the temperature is necessarily lowered, 
and thus there is formed a lining to the tube by the semifusion of its 
superficial components. Nevertheless, the upper edges crumble away, 
falling into the vents, thence to be again ejected. This process con- 
tinually repeated will result in the majority of the lapilli falling on 
the outer slope, leaving the chimney of the form of a true funnel, that 
is to say, a cavity whose sides descend for a certain distance at a mod- 
erate angle, say roughly 45°, and then suddenly increasing to nearly 
a perpendicular. The consequence of this is, a basin-like cavity of 
sloping walls, with the volcanic vent situated at its center. The ma- 
terials now ejected by the volcano, supposing it to be in a compara- 
tively quiescent state, will tend to build up a fresh cone occupying 
this basin. It is not a thing unknown for such a concentric arrange- 
ment of cones and craters to be extended to many repetitions. Let us 
take for example the crater of Somma (Fig. 1) occupied by the cone 
. of Vesuvius, and this again inclosing within its own walls the little 
cone of eruption, A. We may perhaps represent it thus: A: B: : B:C. 
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Such a repetition is recorded as being quadruple, thus giving to the 
mountain, near its apex, a step-like appearance. 

From various irregularities and accidents, the vent may shift its 
position and become eccentric, and thus produce an overlapping of the 
newer cone upon the older. This is well illustrated by the Island of 
Vulcano at this moment. In fact, the little hill of scoria surrounding 
the active bocca or mouth of Vesuvius is situated right away to the 
east-northeast of the crater, and consequently the lava-streams are 
more abundant on that side of the mountain (Fig. 2). 

The escape of the lava and vapor is the next thing to require our 
attention. Little more, however, has to be said. The lava rarely 
mounts the edge of the cone of eruption, generally escaping near its 
foot, by forcing itself a passage through the loose materials or some 
preéxisting fissure according to hydrostatical laws. The vapor is the 
real agent in keeping a vent clear, as the vast bubbles rise through the 
viscid mass, bursting at its surface, thus keeping up the temperature 
of the lava-column which it has traversed by the heat brought up 
from below, and at the same time preventing any permanent stag- 
nation therein. The vapor is generally to be seen carried away by 
the wind in beautiful white clouds. When, however, the eruption is 
of a more intense kind, these vast volumes mount into the air at great 
heights, appearing like a column of fire by night, carrying with them 
lapilli and ash often thousands of feet above the mouth of the volcano ; 


Fic. 2.—View OF THE CRATER OF VESUVIUS, AS SEEN FROM THE HicHest Pornt or MonTE Somma, 
on Juy 1, 1880: A. Crater ; B. Cone of eruption ; C. Slopes of cone. 1. Spire-like fumarole ; 
2. Irregular fumaroles along a fissure ; 3. Bocca-Grande, or vent ; 4. Edges and walls of crater 
: pull 5 5. Ash-beds composing cone ; 6. Cooled lava-streams all thrown out since November, 


then, suddenly spreading out, these vast clouds give rise to the well- 
known appearance of the Italian pine-tree. At the same time, from 
every available fissure are seen to issue little columns of vapor, adding 
their small share to the grandest visible display of force that Nature 
has provided for our amusement or peril. 

This brings us to the next point of interest, the formation of fu- 
maroles, which may be considered as the effect of these two agents 





52 THE POPULAR SCIENCE MONTHLY. 


last spoken of acting together. In Fig. 2 are seen two varieties, one 
assuming a spire-like form. These may make their appearance any. 
where on the volcano, but are usually situated in close proximity to 
the vent. Their size varies from twelve inches in height upward; 
generally from three to thirty feet. They are commenced in the major 
number of cases in the fissured crust recently formed over still-flowing 
lava. Here the vapor escapes in spasmodic puffs, and by its force a 
small quantity of lava is forced up and spread out around the aper. 
ture, which rapidly cools. It is followed by another puff and another 
oozing of lava above and around the aperture of the first. In this 
manner layer by layer is built up, thus giving an irregular, imbricated, 
roll-like appearance to the exterior. The surface is rapidly covered by 
brilliantly-colored sublimates, and the fumarole then presents a very 
pretty spectacle, The author lately was able to thoroughly watch the 
formation of such a fumarole some twenty feet high, its decadence 
and disintegration extending over a period of eight months. On pass- 
ing the arm down the central tube (i. e., the fumarole was extinct), it 
could be felt very regular and smooth, and having a pretty uniform 
bore of about nine inches. 

After one slight eruption, the fumarole in question presented a 
very curious phenomenon. Immediately (about two or three seconds) 
after the explosion from the main vent, there came three terrific bangs, 
with a spout of vapor from its apex, the last one shooting out small 
fragments of still liquid lava. 

This continued without variation for six hours that the author re- 
mained in the crater. The spire-like form may be varied according to 
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surrounding circumstances. If the escape take place along a fissure, it 
will assume on occasions a miter-like form. There are many other 
varieties in form, depending on the variability of surrounding circum- 
stances. 

It is now necessary to draw attention to the great difference of 
opinion which has been expressed upon a point for which we have 
very little data to support either of two views of the question. 

Vulcanologists were for a long time divided into two schools, 
which often waged war against each other with considerable fierceness. 
The so-called upheavalists were led by such eminent men as Von 
Buch, Elie de Beaumont, and Humboldt ; whereas those who held the 
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opposite view, which will bg immediately explained, claimed as their 
adherents Sir Charles Lyell, Poulett Scrope, and others. 

In Figs. 3 and 4 are diagrammatic representations of the two the- 
ories. 

The upheavalists believed that the earth-crust actually surrounding 
the vent was bodily lifted up by the subterranean igneous forces into 
a dome-shaped or bubble-like mass, thus forming the main mass of the 
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cone, of which the center was the point of fracture, and therefore the 
vent. The ejecta were therefore considered to form only a thin super- 
ficial crust covering this. The subjacent rock which had been elevated 
would thus have a quaquaversal or periclinal dip away on all sides 
from the chimney (Fig. 4). 

The opponents to this view attribute the entire bulk of the moun- 
tain to the ejecta, as seen in Fig. 3, the only change in the basement 
beds being those produced by pressure and excavation, both of which 
tend to make them dip toward the vent, thus producing quite a con- 
verse effect to the former. 

This latter view certainly seems the most feasible, and, after a care- 
ful examination of many of the old craters brought forward by the 
upheavalists as evidence, one becomes satisfied that they have wrongly 
interpreted facts, which the more advanced state of knowledge at the 
present day and the collected experience of subsequent observers make 
easy to our perception. On the other hand, it would be undoubtedly 
rash to conclude that all craters were formed entirely on one or the 
other model. _Jorullo, in Mexico, for instance, has many points about 
it to support the upheaval theory. David Forbes, that clear observer, 
mentions many facts about South American volcanoes that should 
deter us from admitting the formation of cones and craters by the de- 
position of ejecta only. 

The rapidity with which a voleanic cone may be raised is a point 
of great interest. We hear every now and then of some small island 
appearing and again disappearing below the sea almost as rapidly as 
it rose. Probably, however, the best illustration is that of Monte 
Nuovo, four hundred and fifty-six feet high, situated in the Campi 
Phlegraci, about eight miles west of Naples. This was raised from a 
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marshy plain almost level with the sea ineabout four days, commenc. 
ing on September 30, 1538, 

The whole hill is, therefore, the product of one eruption. It is an 
interesting fact that no stream of lava was developed. It would seem 
that the explosions were so intense that the fluid rock was entirely 
broken up and ejected in a fragmentary condition, of which there are 
great quantities forming the slopes. 

The cone of Vesuvius proper, fifteen hundred feet high above the 
lowest edge of the crater of Somma, has entirely been built up of the 
ejecta thrown out at the time of and since the memorable eruption of 
a. D. 79, in which Herculaneum, Pompeii, Stabia, etc., were destroyed. 
Besides the bulk of the mountain now seen, we must not forget the 
vast quantity that has been required to fill up the crater of Somma, 
much enlarged by the eruption spoken of. It is said that no lava ran 
from Vesuvius till the tenth century ; this probably would be explained 
by the fact that all the earlier streams were occupied in filling up the 
great crater.—Science- Gossip. 





EYES AND SCHOOL-BOOKS. 
By Proressorn HERMANN COHN. 


T was formerly considered, and some recent text-books have re- 
peated the error, that the qualities of near-sighted and long-sighted 
eyes were opposed. The investigations of Professor Donders, of 
Utrecht, have, however, shown that not only is long-sightedness not 
the opposite of near-sightedness, but that the two defects may be 
associated in the same individual. The real opposite of short-sighted- 
ness, according to Professor Donders, is over-sightedness. He dis- 
tinguishes three kinds of eyes: 1. Those whose axis is of the proper 
length from front to rear, normal-sighted or emmetropic (év péTpw oy, 
seeing at the right distance) ; 2. Those whose axis is too long, short- 
sighted, or myopic (from pvecy, to blink, from the habit common to 
near-sighted persons of partly closing the eyelids in looking at distant 
objects) ; and, 3. Those whose axis is too short, over-sighted, or hyper- 
metropic, seeing beyond the measure. To see at a distance, the em- 
metrope needs no glass, the myope a concave glass, the hyperope 4 
convex glass. 

All three kinds of eyes may become far-sighted or old-sighted as 
their near vision becomes weaker in old age. This kind of far-sight- 
edness is no more a disease than the turning gray of the hair; it 
depends upon the diminished force of the muscle that curves the 
crystalline lens for near vision. 
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Myopy is seldom congenital. All experts remark that it is rarely 
found in children of less than five years of age. All agree likewise 
that it arises from a too steady application of the eyes to close objects, 
especially during the school age. The attention of the authorities in 
Baden was directed to this fact forty years ago, by the number of 
students in the gymnasia who wore spectacles. Their inquiries were 
followed up by Dr. Szokalsky in Paris. Professor C. von Jiger, of 
Vienna, in 1861, was the first person who made a systematic examina- 
tion of the eyes of children in reference to this point. Out of two 
hundred children, he found fifty-five per cent. of those in an orphan 
house, and eighty per cent. of the pupils in a private school, to be 
short-sighted. He did not, however, consider his investigation ex- 
tended enough to justify his drawing a general conclusion. 

I began in 1865 to examine the school-children of my native city, 
and believed, after I had gone through thirty-three schools of all 
grades, up to the gymnasium, containing 10,060 children, that I was 
justified in announcing the three following laws: 1. Short-sightedness 
hardly exists in the village schools—the number of cases increases 
steadily with the increasing demands which the schools make upon the 
eyes, and reaches the highest point in the gymnasia ; 2. The number 
of short-sighted scholars rises regularly from the lowest to the highest 
classes in all institutions ; 3. The average degree of myopy increases 
from class to class—that is, the short-sighted become more so. 

My investigations have been repeated in many cities of Europe 
and America, and my conclusions have been everywhere confirmed. 
I may cite the examinations of Dr. Thilenius at Rostock in 1868 ; of 
Dr. Schultz at Upsala in 1870 ; of Dr. Crismann at St. Petersburg, and 
Dr. Maklakoff at Moscow, in 1871; of Dr. Kriiger at Frankfort, and 
Herr von Hoffmann at Wiesbaden, in 1873; of Dr. A. von Reuss in 
Vienna, Dr. Ott and Dr. Ritzmann in Shaffhausen, Dr. Burg] in Mu- 
nich, and Professor Dor in Bern, in 1874; of Dr. Conrad in Kénigs- 
berg in 1875, of Dr. Scheiding in Erlangen, Dr. Koppe in Dorpat, 
Professor Pfliger in Lucerne, and Drs. Loring and Derby in New 
York, in 1876; of Dr. Emmert in Bern, Drs. Kotelmann and Classen 
in Hamburg, Professor Becker in Heidelberg, Drs. William, Agnew, 
and Derby, in Cincinnati, New York, and Boston, in 1877; Dr. Nie- 
mann in Magdeburg, Dr. Seggle in Munich, Professor Dor in Lyons, 
Dr. Haenel in Dresden, and Dr. Reich in Tiflis, in 1878; Dr. Just in 
Zittau, and Dr. Florschutz in Coburg, in 1879. We have in all more 
than thirty accurate reports of competent oculists, giving the results 
of the most careful investigations among more than forty thousand 
scholars. 

The final results of all these observations, when combined, show 
that in the village schools hardly one per cent., in the elementary 
schools five to eleven per cent., in the girls’ schools ten to twenty-four 
per cent., in the real schools twenty to forty per cent., and in the 
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gymnasia between thirty and fifty-five per cent. of the pupils are 
myopic. 

University students have so far been examined only in Breslay 
and Tiibingen. I found in 1867 fifty-three per cent, among the Cath. 
olic theologues, fifty-five per cent. of the law students, fifty-six per 
cent. of the medical students, sixty-seven per cent. of the evangelical 
theologues, and sixty-eight per cent. of the students of philosophy, to 
be short-sighted. In July, 1880, I again examined our medical stu- 
dents, and found that fifty-two per cent. of those who had not passed 
the examen physicum, and sixty-four per cent. of the candidates who 
had already stood the examination, were myopic ; and I am convinced 
that the work of preparing for the examination in this as well as in 
the other departments contributes to the increase of near-sightedness, 
Dr. Girtner, between 1861 and 1879, examined six hundred and thirty- 
four students of the Evangelical Theological Seminary in Tiibingen, 
and found that seventy-nine per cent. of them were myopic. 

If we inquire into the bearing of nationality on the development 
of the affection, we find that in the gymnasia at Upsala thirty-seven 
per cent., at St. Petersburg thirty-one per cent., at Dorpat fifty-five 
per cent., at Lyons twenty-two per cent., at Tiflis thirty-seven per cent., 
at New York twenty-seven per cent., at Boston twenty-eight per cent., 
of the students are myopic. In the gymnasia of St. Petersburg thirty- 
four per cent. of the Russian, and only twenty-four per cent. of the 
German scholars ; at Tiflis, thirty per cent. of the Russians, thirty- 
eight per cent. of the Armenians, and forty-five per cent. of the Geor- 
gians, were short-sighted. Of five hundred and twenty-nine teachers 
in Lucerne, fourteen per cent. of the Latin Swiss, twenty-four per 
cent. of the German Swiss, were affected. Loring and Derby ob- 
served in New York, in 1876, that fourteen per cent. of the children 
of Irish, twenty per cent. of American, and twenty-four per cent. of 
German parents, were near-sighted. At the International Congress 
of Physicians, held in Paris in 1867, I confidently addressed every one 
who wore spectacles in German, and was sure to receive a German 
answer. It is possible that the Germans have become more than 
ordinarily predisposed to short-sightedness, by the operation of com- 
pulsory education through several generations ; but this can not yet 
be taken for granted, for relatively only a small proportion of non- 
German school children have been examined. The statements of all 
the authorities establish, however, that everywhere, and in all institu- 
tions, the number of myopes increases from class to class, and becomes 
really formidable in the secunda and prima of the gymnasia and real 
schools, and the corresponding classes of other schools. It ranges at 
between thirty-five and sixty per cent. of the whole number of schol- 
ars ; but the proportion has been found to exceed sixty per cent. in 
the prima of several German gymnasia, and to rise to eighty per cent. 
at Erlangen, and one hundred per cent. at Heidelberg. Taking the 
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average of the results of the examinations in twenty-five German and 
Swiss gymnasia with 9,096 scholars, the percentage of short-sighted 
pupils rose from the sexta to the prima as follows : 22, 27, 33, 46, 


52, 53. 

These numbers speak plainly enough. Still there are persons who 
doubt that children become short-sighted at school. In order to make 
this more clear, I examined the pupils of the Friedrichs Gymnasium 
at Breslau in 1871, and repeated the examinations upon the same per- 
sons three semesters afterward. Seventeen pupils who had been 
found normal-sighted at the first examination had become short- 
sighted, and more than half of those who had appeared near-sighted 
at first had become more so. Similar results have been obtained 
by Dr. A. von Reuss in the Leopold Stadt Gymnasium at Vienna, 
by Dr. Seggle in the Cadet Corps at Munich, and by Dr. Derby at 
Boston. 

It is evident that we are threatened with a great national affliction, 
which is likely not only to be detrimental to all peaceful occupations, 
but to impair the military efficiency of our people. It is important to 
seek out the causes of this ever-growing evil and contest them with 
energy. We can not discuss here all the causes that tend to produce 
myopy. All protracted looking at close objects may contribute to it. 
Among the more active causes may be mentioned badly-constructed 
school-benches, imperfect lighting, too much reading, bad writing, and 
bad type. The matter of the style of typography which is most com- 
patible with the preservation of the eyesight deserves especial con- 
sideration. The most important point is the size of the letters. We 
can not determine this by the measurement of the em, as the printers 
do, for that regards the shank of the type, of which readers know noth- 
ing; but it must be judged by a special measurement of the visible 
letter. I have adopted as the standard of measurement the letter x, 
that being the most regular and symmetrical in shape in both the 
Roman and German alphabets. I have found that the » in pearl 
type is about 0°75 millimetre (or about ;3, of an inch) high, in 
nonpareil 1 millimetre (or about ; of an inch), in brevier (petitschrift) 
1} millimetre (or about s4; of an inch), in long primer (corpusschrift) 
1} millimetre (4 inch), and in pica (Ciceroschrift) 1} millimetre 
(J; inch). 

We have hitherto had no definite rules concerning the smallest size 
of letters which should be permitted for the sake of the eyes. The 
distance at which a letter of any particular size can be seen does not 
afford a guide to it, for it does not correspond at all with the distance 
at which matter printed in the same type can be read steadily, at the 
usual distance in reading. I believe that letters which are less than a 
millimetre and a half (1; inch) high, will finally prove injurious to the 
eye. How little attention has hitherto been paid to this important 
subject is exemplified in the fact that even oculistic journals and books 
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frequently contain nonpareil, or letters only a millimetre (,'; inch) 
high. 

Many of the text-books required by the school authorities are bad. 
ly printed. The officers should go through every school-book with q 
millimetre-rule in their hands, and throw out all in which the letters 
are less than a millimetre and a half high, and should give the prefer. 
ence to those establishments which do not use letters of less than two 
millimetres (,!; inch). 

The distance between the lines is an important factor in respect to 
ease in reading. As is well known, the compositors often insert thin 
leads between the lines so that the letters which project above the 
average height and those that fall below the line shall not touch, 
Every one knows that legibility is improved by contrast ; the darker 
the print and the clearer the paper, so much easier is the reading. 
When the lines are close together, or the matter is printed “solid,” the 
eyes become tired sooner, because the contrast is lessened. The lines 
tend to run together, and the effort to separate them strains the eyes, 
In fine editions the lines are widely separated. I consider a book well 
leaded in which the interlinear space, measured by the shorter letters, 
amounts to three millimetres (4 inch). The lines will really seem to 
be closer, for the projections of the longer letters will encroach upon 
the interlinear space ; and cases may occur, when those letters pre- 
dominate, in which the space may seem to be only one millimetre. 
The narrowest interval that should be permitted is, in my opinion, two 
and a half millimetres (+5 inch). 

The thickness of the strokes should also be regarded, for it is ob- 
vious that the form of the letter is more readily and more clearly im- 
pressed on the retina when the stroke is broad and distinct than when 
it is fine. Letters having a stroke of less than one fourth of a milli- 
metre (;}4,5 of an inch), in thickness should not be admitted into school- 
books. Ample space should be allowed between the letters. Labou- 
laye recommended that every two letters should be separated by a 
clear space at least as broad as the distance between the two strokes 
of the n. 

Javal believes that the extension of the lines beyond a certain limit 
of length contributes to myopy, by forcing the eye to endeavor to 
adjust itself to the varying distances from the eye of the ends and the 
middle of the line. This has not been demonstrated, but it is not 
improbable. Every near-sighted person is aware of the pain it occa- 
sions him to read a number of long lines without spectacles. The 
shorter the lines, the more easily they are read, because the eye does 
not have to make wide excursions. The most suitable length of lines 
for school-books appears to be about ninety millimetres, or three and 
a half inches. 

Javal has observed that the rectangular Roman letters are liable to 
be reduced in apparent size, and have their corners seem rounded by 
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irradiation from the white paper, and recommends a thickening of the 
cross-strokes at the ends to obviate this defect. This observation is 
less applicable to the German letters, for they already have broken 
lines and knobbed expansions at the ends of the strokes. Many 
physicians, particularly those who are not Germans, believe that tha 
shape of the German letters is more tiresome to the eyes than that of 
the Roman letters. I have never been able to perceive this, nor any 
reason Why it should be so, provided the German print is large and 
thick enough, and the lines are far enough apart. Use has doubtless 
much to do with the matter. For myself, it is always pleasant, after 
a long reading of the monotonous Roman print, to return to “our 
beloved German.” 

Even the thickest and largest letters, the shortest and best sepa- 
rated lines, and the most excellent printing, may speed the progress of 
myopy if the light is bad. At home, every one can find a light place 
to read—by the window on dark days, by a bright lamp at night. It 
is different in schools and offices. Fifteen years ago, after measuring 
the ratio of the window-space to the floor-space in the schoolhouses of 
Breslau, I declared that there could never be too much light in a 
schoolroom, and estimated that unless the house could be furnished 
with a glass roof, at least thirty square inches of window-space should 
be provided for each square foot of floor-space. In many schoolrooms 
as at present arranged, the pupils nearest the windows may be sitting 
in a glare of light, while those farthest away are not able to study for 
the obscurity. Notwithstanding all that has been written and all that 
has been done in the last fifteen years for the improvement of school- 
rooms, enough is still left to be done in nearly every town.— Deutsche 
Rundschau. 


DEEP-SEA INVESTIGATION.* 


By J. G. BUCHANAN, F. R.5. E., 
OF THE CHALLENGER EXPEDITION. 


HE first problem of deep-sea investigation is to determine the 
extent of the ocean, its size, its volume. The superficial extent 

and limits are determined by the surveyor. In order to map out the 
bottom of the sea, there is only one method, namely, the direct de- 
termination of the depth at as many places as possible. When a ship 
is “in soundings,” the depth is ascertained by the ordinary hand lead- 
line, which is from twenty to twenty-five fathoms long, and is con- 
ventionally marked at stated intervals with bits of leather, white, 


* Abridged and condensed from an address delivered before the Society of Arts, Feb- 
Tuary 24, 1881. 
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red, and blue bunting, and knots. The lead is a long, finely-tempered 
block, generally weighing fourteen pounds, which has a recess at the 
thick end, and is perforated at the other end for the reception of the 
line. This instrument is chiefly used while the vessel is in motion, 
The leadsman swings the lead vigorously, so as to give it momentum 
enough to carry it wal in advance of the ship before it touches the 
water. It sinks rapidly while the leadsman’s position is advancing to 
the spot where it touched the water. The depth is asc ertained by 
looking at the marks on the line. This method is effective and cor- 
rect enough for ordinary purposes, in depths of not more than twelve 
or fifteen fathoms. Accurate soundings may be obtained by reducing 
the speed of the vessel as much as possible, in depths which do not 
much exceed thirty or forty fathoms. In ocean-water, where depths 
of two or three thousand fathoms are met, the vessel must be kept 
stationary, and heavier weights than are found sufficient for shallow 
soundings must be employed. 

Deep-sea soundings have received much attention during the last 
thirty years. The first attempt at them appears to have been made 
by Captain Constantine John Phipps, during his Arctic Expedition in 

773. * He sounded a depth of six hundred and eighty-three fathoms 
with a lead weighing one hundred and fifty pounds, which appears 
to have sunk about ten feet into the mud. Determinations of the 
temperature of the sea water and of its density were made at the same 
time, Captain John Ross employed, during his Arctic voyage of 1818, 
one of the earliest satisfactory instruments for bringing up a consider- 
able quantity of the bottom mud in deep water, with which he was 
able to ascertain the temperature at any depth. 

A contemporary of Ross, the younger Scoresby, observed that, 
when in sounding at great depths the ordinary deep-sea line and lead 
are used, the increasing weight of line, in proportion as more of it is 
required, renders less certain the determination of the moment when 
bottem is reached. He has also left the record of the first observa- 
tion of the effects of the enormous pressure which is acting under the 
deep waters. The Americans have introduced the method of using 
fine twine and a heavy weight, both of which may be sacrificed at 
every sounding, to obviate the inconveniences arising from overweight 
of rope. The practice of observing the rate at which successive equal 
lengths of line pass out has been found useful in cases where ordinary 
observation or feeling does not suffice to indicate when the shot has 
reached the bottom. Iron wire was first used instead of twine about 
1850, by Lieutenant Walsh, of the United States schooner Taney. 

When the surveys for telegraphic cables were begun, it became 
important to ascertain the nature of the ground at the bottom. The 
apparatus invented by Midshipman Burke, of the United States Navy, 
in 1854, answered this purpose. It consisted of a cannon-ball with a 
hole drilled through it. Through this hole passed a straight rod, 
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ftted at its upper end with peculiar disengaging hooks. The weight 
was slung to these hooks by means of a wire which passed from a ring 
dipped over the rod under the weight, up on each side of the cannon- 
hall to the hooks, The sounding-line was attached to eyes in these 
hooks, and, as long as the lower end of the rod was not resting on 
anything, the weight was kept securely in its place, and was available 
for taking out the sounding-line. As soon, however, as bottom was 
reached, and the rod came to be supported on its lower end, the hooks 
at the upper end fell forward, and allowed the wire to disengage itself. 
The weight was thus released, and, on the line being pulled up, the 
rod came away through the perforation of the shot, and brought with 
it specimens of the mud in small quill tubes fitted in a recess in the 
lower end of the rod. This apparatus has been improved by substi- 
tuting a tube for the rod, and so arranging the attachment of the 
weight that it shall continue till the hauling in is begun, whereby its 
masx and momentum are available for forcing the tube as deep into 
the ground as possible. Captain Shortland devised another modifica- 
tion of the apparatus in 1868, for the soundings between Bombay and 
Aden. The essential part was the insertion of two butterfly valves 
in the lower end, and two conical valves opening upward in the middle 
of the tube, between which a sample of the bottom water is secured, 
while a specimen of the mud is brought up in the lower segment of 
the tube. It was used with general satisfaction during the first year 
of the cruise of the Challenger. The chief objection to it was founded 
on the smallness of the samples of bottom which it brought up. This 
machine, the “ Hydra,” was replaced after the first year by the “ Bai- 
ley,” an apparatus having a larger tube fitted to bring up more consid- 
erable samples of mud. 

An apparatus which the author has devised for sounding the Scot- 
tish lakes, and found to act well, consists of a straight brass tube an 
inch in diameter, carrying a shoulder about one foot from the lower 
end. A cylindrical leaden sinker of suitable weight is slipped over 
the upper end, and rests on the shoulder. The line is made fast to 
aneye at the top of the tube, and the part of the tube below the 
shoulder can be unscrewed, and the mud which it has brought up 
squeezed out. The tubes bury themselves readily in soft mud and 
clay, and bring up considerable samples. 

It is necessary, in making a sounding in deep water, to load the 
end of the line with such a weight that in the deepest water that may 
he reasonably expected the velocity of descent shall not be dimin- 
ished to an excessive extent by the friction of the increasing length 
of line in passing through the water. Wire has been largely employed 
for the line, and has great advantages in this respect over hemp. For 
example, in water of fifteen hundred fathoms a sinker weighing three 
hundred-weight is twenty minutes in reaching the bottom, with the 
best hempen sounding-line ; while with wire and a sinker of thirty 
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pounds the sounding may be completed in from twenty-five to thirty 
minutes. Wire, however, is less flexible than hemp, and breaks under 
the influence of kinks and twists, which do not affect the strength of 
hemp in any degree. The balance of advantages is in favor of wire, 
but it is well to have ropes of both kinds. 

The anchor used by the author for holding his vessel in place, dur. 
ing his explorations on the west coast of Scotland during the summer 
of 1878, brought up so many fine specimens from the mud in which it 





sank before taking hold on the bottom, that he determined to provide 
himself with one which should retain the mud. For this purpose he 
had an anchor made with an open frame, instead of a solid bar con- 
necting the two palms, to which was laced a stout canvas bag, into 
which any mud sticking to the palm at the moment of its breaking 
out of the ground would fall (Fig. 1). The instrument proved a use- 
ful one for exploring the bottom, particularly when the object was 
to collect the mud itself rather than the things living on its surface, 
and was, moreover, efficient as an ordinary kedge-anchor. 

Doubts have sometimes been thrown on the trustworthiness of 
deep soundings with the line and heavy sinker. First, it was asserted 
that under some great pressure the density of water would become 
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equal to that of lead, and the sinkers would float instead of sinking. 
This might be the case were water as compressible as air, and if the 
lead could escape compression ; but the amount of pressure that will 
double the density of air will increase that of water by only one- 
twenty-thousandth part, and it would require the pressure of more 
than two hundred thousand atmospheres to squeeze water to the den- 
sity of lead. The deepest water, five thousand fathoms, is not subject 
to a pressure that can raise its density as much as one-twentieth part. 
Moreover, the weight of lead is increased by pressure much faster 
than that of water, so that, however dense the water may be, it would 
have to encounter a still denser lead. This objection, however, falla- 
cious as it has been shown to be, has been admitted by persons of high 
authority, of course without sufficient thought. 

A more real but exaggerated objection to the trustworthiness of 
deep soundings is founded on the existence of currents likely to cause 
deviations in the direction of the line, and to change the position of 
the ship. There is no doubt concerning surface-currents ; they are 
observed and measured every day, and form an important factor in 
the navigator’s daily reckoning. It has been inferred that they may 
be complemented by return under-currents which will be harder to 
deal with because they can not be so easily detected and measured. 
Soundings taken in the presence of such currents are, it must be ad- 
mitted, less to be relied upon than those taken in manifestly quiet 
waters ; but the extent of under-currents has been very much exag- 
gerated. By far the greater part of the ocean is, for sounding pur- 
poses, practically still water. The surface-currents of any importance 
are easily recognized, and so also are the under-currents. Just as a 
physician can, by bringing his experience to bear on the sounds trans- 
mitted to him by the stethoscope, divine what is taking place inside 
the body of his patient, so the experienced seaman can, by observing 
the behavior of his sounding-line, form a fair diagnosis of what is 
taking place in the depths of the sea. When the sinker passes into a 
belt of under-current, the fact is very soon apparent ; but, even with 
the greatest care, soundings taken under such circumstances are of 
doubtful value, unless bottom is brought up. In the latter case, we 
know the depth is not greater than the length of line used, and a cor- 
rection, suggested by observation and experience, may be applied, 
which will bring our estimate of the depth very near the truth. It is 
evident that this can not be satisfactorily done by the sounding-line 
alone, and it early occurred to those who thought on the subject that 
the method which promised most success was that which should give 
the depth in terms of the height of the column of water ; in other 
words, the barometrical measurement of altitudes was extended from 
the land to the sea. The instruments which have been suggested for 
this purpose are constructed with a view to record the amount of 
compression produced on a given mass of a certain elastic substance. 
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From the known law regulating the variation in volume of the gy}. 
stance with variation in the pressure, the maximum pressure to which 
the instrument has been exposed can be deduced, and from the know 
density of the water the height of the column of it which would pro- 
duce that amount of pressure can be calculated ; this height represents 
the depth to which the instrument has been sunk. Perkins, about 
1812, constructed a piezometer, or instrument for measuring pressure, 
consisting of a glass tube sealed at one end, filled with water, and ip. 
verted in a cup of mercury. A steel index placed within the tube 
rose with the mercury, and was retained by a spring at the highest 
point reached. Instruments made on this principle were used by him, 
by Auné in the Mediterranean, in 1848, and by the United States 
Coast Survey a few years later. Essentially the same instrument, 
with certain convenient practical modifications, was used by the author 
in the Challenger Expedition. 

Fee. 2 Another method of measuring the pressure, and through 
— it the depth, of the sea, is by means of an instrument (Fig. 2) 
much resembling in principle the aneroid barometer. Its 
simplest form is that usually given to a mercurial thermo- 
meter. When the pressure on the outside of the instrument 
is increased, the bulb tends to collapse, and, flattening, to 
foree the mercury into the stem. The amount of com- 
pression may be shown as before by an index on the col- 
umn of mercury. The use of mercury in this instrument 
is, however, unsatisfactory, because its contraction under 
the diminished temperature of the lower depths tends to 
counteract the effect of pressure in pushing it forward. It 
is, nevertheless, adapted to waters of a uniform tempera- 
ture, as in the polar regions, 

Soundings from vessels in motion may be taken with 
Massey’s machine, in which the friction of the passing wa- ~ 
ter as it sinks causes a screw-fan to make rotations which 
are registered by an index. Sir William Thomson has pro- 
posed the use of a glass tube, sealed at one end, and coated 
internally with a chemical preparation, the color of which is changed 
by the action of sea-water. The sea-water forces itself in as the tube 
sinks, changing the color of the coating to an extent from which the 
depth may be calculated. Each of these instruments is good for only 
one sounding. 

The author has patented a device by which the depth of com- 
pression to which an inclosed mass of air has been subjected is mea- 
sured by the water which has gained admittance to the instrument. 
It is represented in Fig. 3. It consists of a glass tube open at both 
ends, but capable of being closed by a stopper or other means. At 
some part of the tube a spout is introduced, and the tube is bent 
over through two right angles immediately above it. When the 
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instrument is to be used, the end is closed, and the line let go; 


1€ sub- “ee . 

which when bottom has been reached it is brought up again, and we find 
known that a certain amount of water has lodged in the ,,. 5 

d_ pro. lower part of the tube. It is evident that, as the 


instrument descends and the air in it is compressed, \? 


aa the water forces its way in through an orifice, and | * 
‘sure, past the spout. This spout is so formed that it de- 
rd in. livers the water against the walls of the tube, down 

tube which it runs, and collects at the bottom. When 
ighest the motion of ascent begins, the air, by its elastici- 
- him, ty, tends to recover its original volume, and ex- 
States pands in the direction of greatest freedom. Now, 


ment, all the water which has entered has collected below 
uthor the spout ; consequently, in reéxpanding, this water 
will be left undisturbed. 

Assuming that the volume of the mass of air in 
the instrument varies inversely with the pressure 
to which it is subjected, we require, in order to be 
able to construct a scale for our instrument, and so 
to interpret its results, to know the total volume of 
the tube, the volume of the part which I call the 
vestibule, the dimensions and volume of the narrow 
tube, and of the wide one. 

Fig. 4 represents an instrument modified so that 
itean be used either for great or small depths, ac- 
cording as either end is closed. Mr. Hunt, of the 
United States Coast Survey, has invented an ap- 
paratus consisting of an air-tight bag, made of 
flexible material, with a long, flexible tube attached 
to it. The bag, being filled with air, is sunk to the 
bottom (in a moderate depth of water), while the 
other end of the flexible tube is connected with a 
Bourdon’s pressure-gauge in the ship or boat, the 
observation of which gives an exact profile of the 
bottom as the bag is towed over it. 

Bottom temperatures may be measured by com- 
mon thermometers protected so as to be uninflu- 
enced in coming up through the warmer upper 
strata of water, by bringing the water to the sur- 
face and taking its temperature, or by self-register- 
ing thermometers, such as Cavendish’s and Six’s. 
A great amount of ingenuity has been displayed in 
the invention of machines for registering the ac- 
tual temperature of the water at any given depth, independently of 
that of the water above it, all of which require some assistance from 

VOL. XIx.—5 



































7 





66 THE POPULAR SCIENCE MONTHLY, 


the observer in bringing about a catastrophe which shall leave jtg 
mark on the condition of the instrument. 

All the self-registering thermometers are liable to error from the 
effects of pressure, which may amount to five or six hundred atmos. 
pheres on the outside of the instrument, while inside it is never 
greater than was that of the atmosphere when the tube was sealed up. 
Attempts to obviate them have been made by placing the thermome. 
ters or their bulbs in protecting inclosures, and by the device of leay. 
ing the instrument open at one end. This was adopted by Aimé in 
some of his experiments, when the effect of pressure on the apparent 
volume of the liquid was determined independently, and a correction 
applied accordingly. The author has devised and construct- 
ed a mercurial thermometer, or piezometer (Fig. 5) on the 
same principle, but his object in admitting the water-press- 
ure to the inside of the instrument was to utilize it in shift- 
ing the scale of the thermometer as the depths changed. 
The thing registered in such instruments is always the ap- 
parent volume of the liquid, and this varies with the tem- 
perature and the pressure. Hence the indications will rep- 
resent the sum of the effects of the change of temperature 
and of pressure. If from any independent source we know 
either of these, we can determine the other. In a sea of 
uniform temperature throughout its depth, the apparent 
volume of the liquid would diminish as the pressure in- 
creased, and, if the temperature increased with the depth, 
the apparent volume of the liquid would diminish at a slower 
rate ; but it would be always possible to determine the true 
temperature as long as it did not increase at so great a rate 
as to dilate the liquid more than it was compressed by the increasing 
pressure. For the investigation of seas such as the Mediterranean, 
this form of instrument is most valuable. No one instrument, how- 
ever, fulfills all the conditions required of a perfect deep-sea ther- 
mometer, and the investigator must use his judgment in selecting the 
one or more best suited to his particular purpose. 

The water from the bottom is usually collected in the so-called 
“slip” water-bottle. Water from intermediate depths is obtained 
in an instrument represented in section in Fig. 6. It consists of a 
cylinder, A, terminated at both ends by similar stopcocks, B, B, which 
are connected by the rod C, This rod carries, near its upper extrem- 
ity, a piece of stout sheet-brass, D, ten centimetres long by fifteen broad, 
soldered to the casting E, which is movable about the axis e. 

When intermediate water is to be obtained, the water-bottle is 
firmly attached to the sounding-line, which carries at its end usually 
a fifty-six pound or one hundred-weight lead ; the stopcocks are then 
opened, giving them, with the rod C, the position represented in 
the figure. During the passage of the bottle downward, the water 
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courses freely through it, being considerably assisted by the conical 
end-pieces K K. When the requisite depth is reached, the line is 
checked and is finally hauled in. Under the pressure a 

of the hauling, the flap D falls down into an horizontal 
position, when it is caught by the movable piece of 
brass F, which moves round an axis, 7, and is sup- 
ported on the side opposite to E by the rod G, which 
rests on the spiral spring H. The water rushing past 
D, when thus in an horizontal position, exercises a suffi- 
cient pressure upon the rod to close the stopcocks B, B. 
When the speed with which the bottle is hauled through 
the water is increased, the pressure on D becomes so 
great that it overcomes the tension of the spring H, 
and E passes the catch F, when the rest of the journey 
upward is performed with the flap D hanging down, 
and therefore offering the least possible resistance to 
the water. When the water-bottle has been brought 
up, it is only necessary to substitute for the lower funnel 
a small nozzle, by which the water may be drawn off, 
and the instrument be made ready for immediate use 
without having to detach it. It has been ascertained 
by experiment that the water obtained by this instru- 
ment is an average of the last two fathoms through 
which it has passed. 








THE WILL-O’-THE-WISP AND ITS FOLK-LORE. 
By T. F. THISELTON DYER. 


MONG the many sources of superstition in this and other coun- 
41 tries, the phenomenon well known as the Will-o’-the-Wisp has 
from time immemorial held a prominent place. Indeed, it would be 
no easy task to enumerate the various shapes in which the imagination 
has pictured this mysterious appearance, not to mention the manifold 
legends that have clustered round it. In days gone by, when our 
credulous forefathers believed in the intervention of fairies in human 
affairs, the Will-o’the- Wisp entered largely into their notions respect- 
ing the agency of these little belf¥s in their dealings with mankind ; 
and, as will be seen in the course of the present paper, numerous 
stories were often related in which some fairy disguised as Will-o’- 
the-Wisp was the chief character. It is worthy, too, of note that, 
although in these enlightened days every relic of primitive culture is 
gradually fading from our gaze, the old superstitious fancies associated 
with this nocturnal visitor still survive with more or less vigor, retain- 
ing that hold on the vulgar mind which they formerly possessed. 
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Thus, in remote villages and secluded country nooks the peasant, 
while not forgetting the traditions handed down to him, continues ty 
believe with implicit faith in those quaint and weird fancies whic 
have invested the Will-o’-the-Wisp with such a peculiar dread. This 
terror, as we shall point out, in a great measure originated in the many 
tales and legends that were in past centuries framed to explain and 
account for this deceptive phenomenon, 

Referring, then, in the first place, to the various names assigned to 
it—many of these are extremely curious, differing according to the 
country and locality. Its most popular appellation, Will-o’-the- Wisp, 
was probably derived from its customary appearance ; this wandering 
meteor having been personified because it looked to the spectators like 
a person carrying a lighted straw torch in his hand. Hence it has 
been termed Jack, Gill, Joan, Will, or Robin, indifferently, in accord- 
ance with the fancy of the rustic mind; the supposed spirit of the 
lamp being thought to resemble either a male or female apparition. 
Hentzner, for instance, in his “ Travels in England ” (1598), relates how, 
returning from Canterbury to Dover, “there were a great many Jack- 
a-lanthorns, so that we were quite seized with horror and amazement.” 

In Worcestershire, the phenomenon is termed by the several names 
of “ Hob-and-his-Lanthorn,” “Hobany’s Lanthorn,” and “ Hoberdy's 
Lanthorn ”—the word Hob in each case being the same name as occurs 
in connection with the phrase hobgoblin. It appears that, in days 
gone by, Hob was a frequent name among common people, and, curi- 
ously enough, Coriolanus (Act ii, se. 3) speaks of it as used by the 
citizens of Rome : 

“* Why in this wolvish gown should I stand here, 


To beg of Hob and Dick, that do appear 
Their needless vouches?” 


Subsequently, Hob seems to have been used as a substitute for Hob- 
goblin, as in Beaumont and Fletcher’s “Monsieur Thomas” (Act iv, 


se. 6): 


“From elves, hobs, and fairies, 
From fire-drakes or fiends, 
And such as the devil sends, 

Defend us, good Heaven!” 


A Northamptonshire name is Jinny Buntail, which is evidently a 
corruption of Jinn with the burnt tail, or “ Jild burnt tail,” an allusion 
to which occurs in Gayton’s “Notes on Don Quixote” (1654, 97), 
where we read of “ Will with the Wispe, or Gyl burnt tayle,” and, 
again (268), of “ An ignis fatuus, or exhalation, and Gillon a burnt 
tayle, or Will with the Wispe.” The Somersetshire peasant talks of 
“ Joan-in-the- Wad,” and “ Jack-a-Wad,” Wad and Wisp being synony- 
mous. In Suffolk it was known as “ A Gylham lamp,” in reference to 
which we are told in Gough’s “ Camden” (ii, 90) how, “in the low 
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erounds at Sylham, just by Wingfield, are the ignes fatui, commonly 
called Sylham lamps, the terror and destruction of travelers, and even 
of the inhabitants, who are frequently misled by them.” 

Another of its popular nicknames in former years was “ Kit of the 
Canstick "—i. e., candlestick ; and, in “ Poor Robin’s Almanack” for 
1777, it is styled “ Peg-a-lantern ” : 

*T should indeed as soon expect 
That Peg-a-lantern would direct 
Me straightway home on misty night ; 
As wand'ring stars, quite out of sight, 
Pegg’s dancing light does oft betray, 
And lead her followers astray.” 


The expression égnis futuus, or foolish fire, originated in its leading 
men astray, as in the “Tempest” (Act iv, se. 1), where Stephanio 
ays, “Monster, your fairy, which you say is a harmless fairy, has 
done little better than played the jack with us”—a passage which is 
explained by Johnson thus : “He has played Jack-with-a-lantern ; he 
has led us about like an ignis fatwus, by which travelers are decoyed 
into the mire.” Thus Gray describes it : 


“Tow Will-a’- Wisp misleads night-gazing clowns 
O’er hills, and sinking bogs, and pathless downs.” 


In Scotland, one of the names for this appearance is “ Dank Will,” 
and in Ireland it is known as “ Miscann Many,” an allusion to which 
occurs in Croker’s “ Fairy Legends of the South of Ireland” in the 
story of the “ Spirit Horse,” where Morty Sullivan is so sadly deluded 
by it. 

Again, the term “ Fire-drake,” * which is jocularly used in “ Henry 
VIL” (Act v, se. 4) for a man with a red face, was one of the popu- 
lar names for the Will-o’-the-Wisp ; in allusion to which Burton, in 
his “ Anatomie of Melancholy,” says, “ Fiery spirits or devils are such 
ascommonly work by fire-drakes or ignes fatui, which lead men often 
in lumina et precipitia.” It appears, also, that in Shakespeare’s day 
“a walking fire” was another common name for the Will-o’-the-Wisp, 
to which he probably refers in “ King Lear” (Act iv, sc. 3), where, 
Gloster’s torch being seen in the distance, the fool says, “ Look, here 
comes a walking fire” ; whereupon Edgar replies: “This is the foul 
fiend Flibbertigibet ; he begins at Curfew and walks till the first 
cock.” Hence Mr. Hunter + considers that Flibbertigibet was a name 
forthe Will-o’-the-Wisp. That, however, this phenomenon was known 


* A “Fire-drake” appears to have been also an artificial firework, as in Middleton's 
“Five Gallants ”: 
“. . . But, like firedrakes, 


Mounted a little, gave a crack, and fell.” 


+ “ New Illustrations of the Life, Studies, and Writings of Shakespeare,” ii, 272. 
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as the “ Walking Fire” is evident from the old story “How Robjp 
Goodfellow led a company of Fellowes out of their way” :* “A com. 
pany of young men having been making merry with their sw eet hearts, 
were, at their coming heane, to come over a heath. Robin Goodfel. 
low, knowing of it, met them, and, to make some pastime, he led them 
up and down the heath a whole night, so that they could not get out 
of it ; for he went before them in the shape of ‘a walking fire,’ which 
they all saw and followed till the day did appear; then Robin left 
them, and at his departure spake these words : 
‘Get home, you merry lads, 
Tell your mammies and your dads, 
And all those that newes desire 
low you saw a walking fire; 
Wenches that doe smile and lispe 
Use to call me Willy Wispe.’ ” 


The Will-o’-the-Wisp is not, it would seem, confined to land, sailors 
often meeting with it at sea, an elegant description of which is given 
by Ariel in “ The Tempest ” (Act i, se. 2) : 

“. , . Sometimes I'd divide 
And burn-in many places; on the topmast, 
The yards and bowspit; would I flame distinctly, 
Then meet and join.” 


It is called, by the French and Spaniards inhabiting the coasts of 
the Mediterranean, St. Helene’s or St. Telme’s fires ; by the Italians, 
the fire of St. Peter and St. Nicholas.+ It is also known as the fire of 
St. Helen, St. Herm, and St. Clare. Whenever it appeared as a single 
flame it was supposed by the ancients to be Helena, the sister of Castor 
and Pollux, and to bring ill luck, from the calamities which this lady 
is known to have caused in the Trojan war. When it came as a 
double flame, it was called Castor and Pollux, and accounted a good 
omen. It has also been described as a little blaze of fire, sometimes 
appearing by night on the tops of soldiers’ lances, or at sea on masts 
and sail-yards, whirling and leaping in the twinkling of an eye from 
one place to another. According to some, it never appears but after 
a tempest, and is supposed to lead people to suicide by drowning. 
Douce,t commenting on the passage in “ The Tempest ” quoted above, 
thinks that Shakespeare consulted Batman’s “Golden Books of the 
Leaden Goddes,” who, speaking of Castor and Pollux, says, “ They 
were figured like two lamps or crescent lights, one on the top of a 
mast, the other on the stem or foreship.” He adds that, if the first 
light appears on the foreship and ascends upward, it is a sign of good 
luck ; if either light begins at the topmast and descends toward the 

* Tazlitt’s “ Fairy Mythology of Shakespeare,” 1875, 186. 
+ Brand’s “ Popular Antiquities,” 1849, iii, vty 401, 
¢ Douce’s “ Illustrations of Shakespeare,” 1839, 3. 
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sea, it is a sign of a tempest. In taking, therefore, the latter position, 
Ariel had fultilled the commands of Prospero to raise a storm, This, 
then, coincides with the following lines : * 


“Last night I saw Saint Elmo’s stars, 
With their glittering lanterns all at play 
On the tops of the masts and tips of the spars, 
And I knew we should have foul weather that day.” 


A curious illustration of this phenomenon is recorded in “ Hakluyt’s 
Voyages ” (1598, iii, 450) : “I do remember that in the great and bois- 
terous storm of this foul weather, in the night there came upon the top 
of our mainyard and mainmast a certain little light, much like unto 
the light of a little candle, which the Spaniards call the Cuerpo Santo. 
This light continued aboord our ship about three houres, flying from 
mast to mast, and from top to top ; and sometimes it would be in two 
or three places at once.” This meteor was by some supposed to be a 
spirit, and by others an exhalation of moist vapors, thought to be en- 
gendered by foul and tempestuous weather. 

Referring, in the next place, to the legends associated with the 
Will-o’-the-Wisp, we may mention that these, although differing in 
many respects, generally invest this strange mimicry in nature with 
the supernatural element, which is said to be generally exercised for 
the purpose of deluding, in some way or other, the benighted traveler. 
Indeed, it would seem that in past centuries whatever phenomena were 
of an apparently illusive or hostile character were regarded by primi- 
tive science as specially designed to work pain or evil, even although, 
by way of treacherous bait, they might possess the most attractive 
qualities. Thus, as Mr. Conway has pointed out in his excellent work 
on “ Demonology and Devil Lore” (1880, ii, 212), because many a pil- 
grim “ perished through a confidence in the lake-pictures of the mirage 
which led to carelessness about economizing his skin of water, the 
mirage gained its present name—Bahr Sheitan, or Devil’s Water.” 
Thus, oftentimes, the, harmless and beautiful phenomena in nature 
have been invested with an evil name, simply because our ancestors, 
living in the childhood of the world, were unable to comprehend their 
meaning, and so, in all the freshness of their creative fancy, regarded 
them as demoniacal agencies to thwart and hinder man’s progress in 
moral culture. Strange, therefore, as it may seem, we in our nine- 
teenth century have in many of the legends that survive in this and 
other countries relics of Aryan science, which, although meaningless 
to the casual observer, yet embody the teaching of primitive man. 

In this country the Will-o’-the-Wisp has been connected with the 
fairy race from early times, a fact proved by its old name of Elf-fire. 
The same notion, too, existed in Germany ; for Grimm informs us that 
it was there formerly known as Elglicht, and in Denmark as Vaettylis. 


* Swainson’s “ Weather Lore,” 193. 
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On this point Mr. Brand * has rightly remarked that the naturalists of 
the dark ages “owed many obligations to our fairies, for, whateyer 
they found wonderful and could not account for, they easily got rid of 
by charging to their account. Thus they called those which haye 
since been supposed to have been the heads of arrows or spears, before 
the use of iron was known, £/fshots.” In the same way Shakespeare 
uses the expression “ Elfish-marked ” ;¢ and also speaks of Elf-locks in 
“Romeo and Juliet” {: 
. This is that very Mab 

That plats the manes of horses in the night 

And bakes the elf-locks in foul sluttish hairs, 

Which, once untangled, much misfortune bodes.” 


A disease, too, consisting of a hardness of the side was in days gone 
by termed Elf-cake. Just, then, as the fairies were supposed to be 
guilty of committing various pranks as seen in the sundry mishaps 
that befall humanity, so the Will-o’-the-Wisp with its treacherous 
light was reckoned among them. Thus Shakespeare represents Puck 
as transforming himself into a fire, by which he clearly alluded to the 
Will-o’-the-Wisp ; and it may be remembered how the fairy asks 
him— § 

“.. . Are you not he 
That fright the maidens of the villagery, 
Mislead night-wanderers, laughing at their harm?” 


We have already noticed, too, Shakespeare’s allusion to Ariel’s as- 
suming this form, who, like Puck, is a fairy. The term Puck, which is 
evidently the same as the old word “ Pouke,” a devil or evil spirit, 
still survives, although its spelling in lapse of years has become some- 
what altered. The following passage from a modern writer || proves, 
too, that in some places the idea of Puck as a delusive fairy haunting 
the woods and fields is not yet extinct : “The peasants in certain dis- 
tricts of Worcestershire say that they are sometimes what they call 
‘ Poake-ledden,’ that is, they are occasionally waylaid in the night bya 
mischievous sprite whom they call Poake, who leads them into ditches, 
bogs, pools, and other such scrapes, often sets up a loud laugh, and 
leaves them, quite bewildered, in the lurch.” This corresponds with 
what in Devon is called being Pixy-led ; and various stories are told 
how the frolicsome pixies deceive travelers with the Will-o’-the-Wisp, 
and chuckle over their dismay when they are lost for a time on the moor. 
By moonlight the Pixy-Monarch was supposed to hold his court, where, 
like Titania, he gave his subjects their several charges. Some were 
sent to the mines, where they either good-naturedly led the miner to 
the richest lode, or maliciously, by noises imitating the stroke of the 


* “ Popular Antiquities,” 1849, ii, 490. + “ Richard III,” Act i, se. 3. 
t “ Romeo and Juliet,” Act i, se. 4. $ “ Midsummer-Night’s Dream,” Act i, se. 1. 
} “Mr. J. Allies’s “ On the Ignis Fatuus.” 
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hammer, and by “ false fires,” drew him on to the worst ore in the 
mine. Countless are the stories told in Devonshire of these Pixy illu- 
sions ; and a popular means of counteracting them was to turn one’s 
coat inside out—a remedy which appears to have been in use in other 
parts of England, being mentioned by Bishop Corbet in his “Iter Bo- 


reale” : 
“ . . William found 


A mean for our deliverance. Turne your cloakes, 
Quoth hee, for Puck is busy in these oakes; 

If ever wee at Bosworth Hill be found, 

Then turne your cloakes, for this is fairy ground.” 


In Cornwall, a strong belief prevails about the mischievous pranks 
of the piskies, and they are the subject of numerous superstitions. 
They are said to control the mist, and to have the power, when so 
disposed, of casting a thick veil over the traveler as he returns home 
after sunset. Hence the peasant may occasionally be heard uttering 
the following petition with a certain degree of faith : 


‘“‘ Jack o’ the Lantern, Joan the wad, 
Who tickled the maid and made her mad, 
Light me home, the weather’s bad.” 


By the Dorsetshire folk, this mysterious fairy is called a Pexy and 
Colpexy ; and in Hampshire the Colt-pixy was the supposed sprite 
who led horses into bogs and other outlandish places. Once more, 
asa further proof of the connection of the elfin or fairy-face with the 
ignis fatuus, it may be noted that “ Mab-led,” pronounced Mob-led, 
signified led astray by a Will-o’-the-Wisp. Why, however, the fairy 
Queen Mab should be thus introduced originated, no doubt, in her 
fondness for playing jokes, as alluded to by Shakespeare in the pas- 
sage already quoted above from “ A Midsummer-Night’s Dream.” 

According to Sir Walter Scott, the Will-o’-the-Wisp is a strolling 
demon or specter, bent upon doing mischief, who once upon ‘a time 
gained admittance into a monastery as a scullion and played the 
monks all kinds of pranks. The followers of Marmion attributed the 
mysterious disasters that befell them at Gifford Castle to the guidance 
of the assumed ecclesiastic—“ The Cursed Palmer”—and expressed 
the belief that it had been better for them had they been lantern-led 
by Friar Rush : 

“What else but evil could betide, 
With that cursed Palmer for our guide? 
Better we had through mire and bush 
Been lantern-led by Friar Rush.” 


The wandering demon, it seems, was known in many parts of 
Scotland by the familiar name of “Spunkie,” whose freaks and mis- 
chievous character form the subject-matter of numerous lengthened 
tales, Mr. Guthrie, in his “Scenes and Legends of the Vale of 
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Strathmore” (1875, page 100), tells us how “many a poor benighted 
wight hath this uncannie warlock driven to his wits’-end by his up. 
couth gambols and deceptive light, and many a bold and valian 
knight hath he laid hors de combat on the marshy plain.” Milton jp 
his “ Paradise Lost” (book ix, page 634), while explaining the phi- 
losophy of this superstitious appearance, alludes to the notion which 
associates it with an evil spirit in the well-known lines : 
“*. .. A wandering fire, 

Compact of unctuous vapor, which the night 

Condenses, and the cold environs round, 

Kindled through agitation to a flame, 

Which oft, they say, some evil spirit attends, 

Hovering and blazing with delusive light, 

Mi-leads th’ amazed night-wand’rer from his way 

To bogs and mires, and oft through pond or pool, 

There swallowed up and lost from succor far.” 


in Normandy, the peasant believes that the Will-o’-the-Wisp is a 
cruel and malicious spirit whom it is highly dangerous to encounter. 
Mademoiselle Bosquet, in her “ Normandie Romanesque et Merveil- 
leuse,” says that it follows and persecutes any unfortunate person who 
runs away from it; his only chance of escape, when sore-pressed, be- 
ing to throw himself on his face and to invoke the Divine assistance. 
Hence the Feux Follet, as it is called, is a source of terror, and its 
weird appearance is much dreaded by old and young; many stories 
being told of the injury done to unwary travelers by its wicked 
knavery. 

Again, a Danish tradition affirms that Jack-o’-lanterns are the 
spirits of unrighteous men, who by a false glimmer seek to mislead 
the wayfarer and to decoy him into bogs and moors. The best safe- 
guard against them, when they appear, is to turn one’s cap inside 
out. One should never point at them, as they will come if pointed 
at. It is also said that, if any one calls them, they will come and 
light the person who called.* A popular belief in Sweden says that 
“ Jack-with-the-Lantern” was formerly a mover of landmarks, and 
for his unjust acts is doomed to wander backward and forward witha 
‘light in his hand, as if he were in search of something. Thus he who 
in his lifetime has been guilty of such a crime is believed to have no 
peace or rest in his grave after death, but to rise every midnight, and, 
with a lantern in his hand, to proceed to the spot where in days gone 
by the landmark had stood which he had fraudulently removed. On 
reaching the place, however, he is seized, says Mr. Thorpe, with the 
same desire which instigated him in his lifetime when he went forth 
to remove his neighbor’s landmark, and he says as he goes, in a harsh, 
hoarse voice : “It is right! it is right ! it is right!” But, on his return- 
ing, qualms of conscience and anguish seize him, and he then exclaims: 


* Thorpe’s “ North-German Mythology,” 1851, ii, 211. 
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«Jt is wrong! it is wrong! it is wrong!” There is also a Danish 
tradition which informs us that near Skovby, on the Isle of Falster, 
there are many Jack-o’-Lanterns. They are believed to be the souls 
of land-measurers, who, having in their lifetime perpetrated injustice . 
in their measurements, are doomed to run up Skovby bakke at mid- 
night, which they measure with red-hot irons, exclaiming, “Here is 
the clear and right boundary! from here to there.” By another cu- 
rious notion the Will-o’-the-Wisps are represented to be the souls of 
unbaptized children, On one occasion,* a Dutch parson, happening to 
go home to his village late one evening, fell in with no less than three 
of these fiery phenomena, Remembering them to be the souls of un- 
baptized children, he solemnly stretched out his hand and pronounced 
the words of baptism over them. Much, however, to his consternation 
and surprise, in the twinkling of an eye a thousand or more of these 
apparitions suddenly made their appearance—no doubt all earnestly 
wanting to be baptized. The good man, runs the story, was so terribly 
frightened, that, forgetting all his kind intentions, he took to his heels 
and ran home as fast as his legs could take him. In Lusatia, where 
the same superstition prevails, these fires are supposed to be quite harm- 
less, and the souls of the unbaptized children to be relieved from their 
destined wanderings so soon as any pious hand throws a handful of 
consecrated ground after them.t <A Brittany piece of folk-lore is that 
the “ Porte-brandon” appears in the form of a child bearing a torch, 
which he turns round like a burning wheel—occasionally setting fire to 
the villages which from some inexplicable cause are suddenly wrapped 
in flames. According to a Netherlandish tradition,{ because the souls 
of these wretched children can not enter heaven, they, under the form 
of “ Jack-o’-Lanterns,” take their abode in forests, and in dark and 
desert places, where they mourn over their bitter lot. Whenever they 
are fortunate enough to see any one, they run up and hasten before 
him, in order to show the way to some water, that they may get bap- 
tized. Should no one take compassion on them, it is said that they 
must for ever remain without the gates of paradise. 

Among other legends connected with this subject, we may mention 
one current on the Continent, thus recorded by Carl Engel :§ On the 
ridge of the high Rhén, near Bischofsheim, there are two morasses 
—known as the red and black morass—where two villages are reported 
to have stood which sunk into the earth on account of the dissolute 
life of the inhabitants.|| On these two morasses there appear at night 
maidens in the shape of dazzling apparitions of light. They float and 
flutter over the light of their former home, but are now less frequently 
seen than in the olden time. A good many years ago, two or three of 


* Engel’s “ Musical Myths and Facts,” 1876, i, 407. 

+ Thoms’s “ Notelets on Shakespeare,” 1865, 63. 

{ Thorpe’s “ North-German Mythology,” iii, 220. $ “ Musical Myths and Facts,” i, 208. 
| Cf. similar tale in Hunt’s “ Popular Romances of the West of England.” 
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these fiery maidens came occasionally to the village of W istersachsen 
and mingled with the dancers at wakes. They sang with inexpressible 
sweetness ; but they never remained beyond midnight. When their 
allowed time had elapsed there always came flying a white dove, which 
they followed. Then they went to the mountain singing, and soon 
vanished out of the sight of the people who followed, watching them 
with curiosity. A Normandy tradition says that the ignis futuus is 
the spirit of some unhappy woman, * who, as a punishment, is destined 
to run la fourolle to expiate her intrigues with a minister of the church ; 
and on this account it is designated La Fourolle. A somewhat simi- 
lar belief once prevailed in this country, for we are told+ that the 
lights which are usually seen in churchyards and moorish places were 
represented by the popish clergy to be “souls come out of purgatory 
all in flame, to move the people to pray for their entire deliverance ; 
by which they gulied them of much money to say mass for them, every 
one thinking it might be the soul of his or her deceased relations,” 
This superstition is alluded to in the “Comical Pilgrim’s Pilgrimage 
into Ireland ” (1723, page 92): “An ignis fatuus the silly people deem 
to be a soul broken out of purgatory.” It is also said that the Will- 
o’-the-Wisp is the soul of a priest { who has been condemned to ex- 
piate his vows of perpetual chastity by wandering about ; and Mr. 
Thoms says it is very probable that it is to some similar belief exist- 
ing in this country at the time when he wrote that Milton alludes in 
“L’Allegro,” when he says : 
“She was pinched and pulled, she said, 
And he by Friar’s lanthorn led.” 


Once more, in Altmark, Will-o’-the-Wisps are supposed to be souls 
of lunatics unable to rest in their graves, and are known as “ Liglit- 
men.” Although they may sometimes mislead, they often guide right- 
ly, especially if a small coin be thrown them. 

Such, then, are some of the principal legends and superstitions 
that have been connected with this strange phenomenon, the majority 
of which, while investing it with a supernatural origin, regard it as an 
object of terror ; and, on this account, in our own and other countries, 
the peasantry still look upon it as a thing to be avoided. It was for- 
merly thought to have something ominous in its nature, and to presage 
death and other misfortnne. Thus, in Buckinghamshire,§ a species of 
this phenomenon, locally known as “the wat,” was said to haunt pris- 
ons. Oftentimes before the arrival of the judges at the assizes it has, 
we are told, been known to make its appearance like a little flame, be- 
ing considered fatal to every prisoner to whom it became visible. The 


* See Mademoiselle Bosquet’s “ Normandie Romanesque et Merveilleuse.” 

+ “A Wonderful History of all the Storms, ete., and Lights that lead People out of 
their Way in the Night,” 1704, 75, quoted by Brand, “ Pop. Antiq.” iii, 390. 

¢ Thoms’s “ Notelets on Shakespeare,” 65. $ Brand’s “ Pop. Antiq.,” iii, 42. 
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same dread is attached to it in Sussex, and Mrs. Latham, in her “ West 
Sussex Superstitions,” * tells us that in a village where she once resided 
the direction of its rapid, undulating movement was always carefully 
observed, from an anxiety to ascertain where it would disappear, as it 
was believed to be 
“The hateful messenger of heavy things, 
Of death and dolor telling” 


to the inhabitants of the house nearest that spot. Considerable alarm 
was on one oceasion created by a pale light being observed to move 
over the bed of a sick person, and, after flickering for some time in 
different parts of the room, to vanish through the window. It hap- 

ned, however, that the mystery was soon afterward cleared up, for, 
as Mrs. Latham tells us, “ when reading in her room after midnight, 
all at once something fell upon the open page and appeared to have 
ignited it. She soon perceived that the light proceeded from a lumi- 
nous insect, which proved to be the male glowworm.” In the same 
way the “corpse-candle” in Wales, also called the “fetch-light,” or 
“dead-man’s candle,” is regarded as an ominous sign, and believed to 
be a forerunner of death. Sometimes it appears in the form of a plain 
tallow-candle in the hand’of a ghost, and at other times it looks like a 
“stately flambeau, stalking along unsupported, burning with a ghast- 
ly blue flame.” ¢ It is considered dangerous to interfere with this fatal 
portent ; and persons who have attempted to check its course are re- 
ported to have come severely to grief, many actually being struck 
down where they stood, as a punishment for their audacity. A Car- 
marthenshire tradition, recorded by Mr. Wirt Sikes, relates that one 
day, when the coach which runs between Llandilo and Carmarthen was 
passing by Golden Grove, three corpse-candles were observed on the 
surface of the water gliding down the stream which runs near the road. 
All the passengers saw them. A few days after, some men were about 
to cross the river near there, when one of them expressed his fear at 
venturing, as the river was flooded, and he remained behind. Thus 
the fatal number crossed the river—three—three corpse-candles hav- 
ing foretold their fate; and all were drowned. In conclusion, we 
would only add that Will-o’-the-Wisps have long ago happily disap- 
peared from all marshes and lowlands as soon as drained and brought 
under cultivation—these “ wild-fires,” as they have been called, pre- 
ferring some supposed haunted and desolate bog for their habitation. 
—(rentleman’s Magazine. 


* “ Folk-Lore Record,” i, 52. + Wirt Sikes, “ British Goblins,” 139. 
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CYNICISM OPPOSED TO PROGRESS. 
gy WILLIAM A. EDDY. 


\ HEN examining a question of possible corruption, or any form 

of crime, we find that nearly all men take a somewhat cynical 
view. So common is this that we may safely say that it applies to all 
who know the world. Yet a careful examination of facts, though 
giving us a vague idea of the real proportion of crime, must finally 
convince us that cynicism is simply the sentinel on guard to warn us 
against possible injury from exceptional qualities in others. It is clear 
that cynicism is due to the fact that there still remain traces of a mutu- 
ally devouring condition of development. But this destructive posi- 
tion in thought ought not to remain extreme long after the advancing 
light has modified the conditions that partly justified it. In truth, 
there is in the nature of things a check to the cynical tendency in the 
fact that the realization of severity in thought is impeded by consid- 
erations that involve some deliberation. Thought and imagination 
easily lead to extreme conclusions never carried to a practical result, 
because it is often so much easier to think, and requires so much less 
time than to act. In other words, the thought may be cynical, but the 
every-day action is generally in accordance with the assumption that 
men are trustworthy. 

As the advances are made directly through the influence of practi- 
cal and talented men, and indirectly through the deepest thinkers, it 
follows that a low opinion of the general intelligence and morality 
tends to discourage all but men of genius, to decrease the number 
and extent of higher influences, and to retard material advancement. 
One of the striking characteristics of the age is the promptness with 
which money is invested and speculative enterprises are carried for- 
ward. The prevailing tendency is to assume the inevitable success of 
a project, and overlook the chances of failure. In fact, the liberality 
with which our country is supplied with improvements in steam tran- 
sit, newspapers, ocean-cables, telephones, etc., denotes that the modern 
spirit is far from cynical. The transaction of business, except in a 
limited and inefficient way, would be impossible if the majority of 
men were swindlers. 

It is with much satisfaction that we observe a general conspiracy 
in the drift of affairs whereby a negative way of viewing things fails 
to become general. Affirmative and cheerful people have positive 
force that dispels the shadows of needless anxiety with excess of light. 
The friends with whom we are the most unreserved, and who exert 
the most social power generally, are not severe in their judgments. 
The cheerful man is a center of attractive force, while the cynic at 
times dissipates important and beneficial influences. In truth, the 
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jeas of the cynic are like blasts of cold air, out of which people are 
glad to escape with the utmost promptness, Cynicism does not repre- 

nt as much intelligence as the constructive tendency, because cyni- 
“l ideas are allied. to feeling and held without reference to any 
wide generalization of facts. Events take place or combine in a 
urely intellectual way, or in accordance with laws of necessity and 
«usation. But in opposition to this principle we often find the vague 
expectation that events can be modified by emotional action, or feel- 
ing, or by theories not adapted to experience. The seeming obduracy 
of inanimate objects, when we try to disentangle their complications 
by means of anger, shows that emotional action may be quite absurd 
shen applied to affairs of the intellect. A like suggestion of mania 
isobservable in the cynicism which sees in human nature oniy differ- 
ent grades of rascality. It is a subjective conclusion deduced from 
exce .ptional instances. 

In addition to the want of effect due to emotional conclusions 
reached regardless of objective causes, we find further source of error 
in the very common cynical belief that there is ultimate strength in 
deception. Bonaparte claimed that much of his success resulted from 
his ingenious lying, but his power really lay in his reasoning, his 
knowledge of human nature, his wonderful constructive force, and his 
grasp of details. These qualities are intellectual, powerful, positive. 
The success of his lying depended upon intellectual weakness or de- 
fcient knowledge in others, and not upon superior power exerted in 
site of their relative intelligence. Strategy, like stimulants in sick- 
ness, may bridge over a chasm, but, when subjected to the test of time 
or innumerable repetitions, it is inevitably exposed by unexpected and 
incalculable events. In fact, deceptive action often has an air of ab- 
surdity, humorous as well as geometrical, as seen in Dickens’s judge, 
who, at the Bardell trial, tried to conceal the fact that he had been 
aroused from sleep—when Buzfuz ceased speaking for a moment— 
by apparently writing with a dry pen, and then looking as if he 
thought most profoundly with his eyes shut. 

Spinoza was right in his conclusion that destruction and violence 
are negative. The highest form of conceivable existence, the most 
real, must be in accordance with principles of reason and harmony. 
This implies the elimination of discord or destruction, which in its 
effects upon our consciousness is always negative—that is, tends 
toward indefiniteness and a vanishing-point. Consciousness is re- 
duced almost to zero during intense pain, because there is simply one 
sensation, and no sustained or connected line of thought including 
many ideas. 

Reasonable mental actions are usually present, but if we select 
negative mental actions—hate, fear, envy, anger—we are at once con- 
ious of their exceptional nature as compared with the total amount 
of time consumed by more rational forms of thought. It is observ- 
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able that persons noted for manifestations of motiveless malice arp 
often reputed to be incipiently insane. 

All forms of envy are magnified by the instant prominence which 
they occupy in thought. In an orchestra of ten instruments the har. 
mony of nine may be overpowered by one that persists in playing out 
of tune. The presence of envy and malice in one person may cause 
us to lose sight of its absence in ninety-nine. We may therefore con. 
clude that cynicism, which is the perception of the dark side of every. 
thing, can never become a great destructive force, because it can not 
accumulate power. It must ever remain a standing threat, a stimulus 
to right thinking. The higher forms of power in men are positive 
and not passive. Superstition and the darkness of cynicism must be 
swept away by the evolution of intelligence. 


OME PREHISTORIC VESSELS. 


VERY remarkable archeological discovery has recently attracted 
the attention of the scientific world in Scandinavia, and has be- 
come a matter of popular concern in Norway, where every one is in- 
terested in the ancient and glorious national traditions. The baths of 
Sandefiord are situated in the southwestern part of the fiord of Chris- 
tiania. The road from that place to the ancient city of Tansberg 
passes near the village of Gogstad, not far from which is a tumulus 
or funeral-mound, which has been long known in the local traditions 
under the name of Kangshaug, or the Mound of the King. This heap, 
which is nearly fifty metres, or more than one hundred and sixty feet, 
in diameter, rises in a gentle slope from the level of the plains and 
meadows which extend from the fiord to the foot of thesmountains, 
and is covered with a verdant sod. According to the legend, a pow- 
erful king had chosen the spot as the place where he should finally 
rest, surrounded by his horses and his hunting-dogs ; and his most 
precious treasures had been buried near his body. Superstition and 
the fear of avenging spirits had for centuries prevented every kind of 
examination of the tomb, but the investigating zeal of our age vent- 
ured to penetrate the mystery. Excavations were made, and brought 
forth the discovery of an entire viking’s war-vessel, and the grave of 
the unknown chief by its side. 

The sons of the peasant on whose land the tumulus was situated 
began to dig into it in January and February, 1880; they turned 
away a spring which they found in digging, and soon afterward met 
with building-timbers. Wisely, they suspended their labors to bring 
them to the attention of the society at Christiania for the preservation 
of ancient monuments. This society took charge of the subsequent 
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excavations, and sent Mr. Nicolaysen, a learned and skillful antiquary, 
to superintend them. They were continued under his direction during 
April and May, and finally brought the viking’s vessel into view. 
The ship was twenty-two and a half metres (or about seventy-two 
feet) long, five metres (or seventeen feet) wide in the middle, would 
draw a metre and a half (or five feet) of water, and had twenty ribs 
or benches for rowers. It is considerably the largest vessel of an- 
tiquity that has yet been discovered. 

The Danish Professor Engelhardt, in 1863, unearthed from the 
turf-pits of Nydam, in Schleswig, a vessel fourteen metres (or forty- 
five and a half feet) long ; and another vessel was found in 1867, at 
Tune, thirteen metres (or forty-two feet) long. Neither of these ves- 
sels could be compared, however, as to its state of preservation or its 
dimensions, with the one found at Gogstad. 

The tumulus is now nearly a mile from the sea, but the nature of 
the alluvial soil makes it evident that the waves formerly washed its 
base. The vessel had, it then appears, been drawn immediately out 
of the fiord, and placed upon a bed of fascines or hurdles and moss. 
The walls had then been covered with clay, the hold filled with earth 
and sand, and the whole covered over so as to form atumulus. The 
prow of the vessel was turned toward the sea, for at that period it 
was believed that, when God should call the chief, he would come out 
of his grave and launch his ship all equipped upon the waves of the 
ocean, 

Some interesting objects were found on the prow of the vessel, 
which at first escaped attention. A piece of a beam showed the hole 
in which the shaft of an anchor had been inserted, but only bits of 
iron were found. The remains of two or three small oaken canoes of 
very fine form were unearthed, and by their side were found a num- 
ber of oars, some of which were intended for the canoes, and some 
for the vessel itself. They were eighteen or twenty feet long, and of 
ashape much like that of the oars which are used in England in re- 
gattas. The blocks were worked very thin, and some of them were 
omamented with carvings. The floor of the ship was as well pre- 
served as if it had been built yesterday, and was adorned with curved 
lines. Some pieces of wood seemed to have formed parts of drag-nets. 
Certain beams and planks are supposed to have formed partitions 
separating the benches of rowers from one another, leaving a passage 
in the middle. A neatly shaped hatchet, several inches long and 
of the form common to hatchets of the iron age, was found on a pile 
of oaken chips. Some beams had dragons’ heads at their ends, rudely 
carved and painted in the same colors as the walls of the vessel—that 
i, in black and yellow. The colors are still bright enough to show 
that water has not greatly affected them. As olive and other vege- 
table oils were then unknown, we must suppose that the colors were 
prepared with some kind of fat, perhaps with whale-oil. 

VOL, X1x.—6 
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The excavations were continued till the whole length of the vessel 
was exposed, All along the outside of the walls, from the prow to 
the poop, extended a series of circular bucklers lapping one oyer 
another like the scales of a fish, of which nearly a hundred, partly 
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painted yellow and black, remain. In many places the wood of the 
bucklers has been destroyed, and only the central plate of iron is left. 
The famous tapestry of Bayeux shows quite plainly how the vessels 
of the vikings were furnished with rows of bucklers (Fig. 2), but it 
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has been supposed that they were the shields which the soldiers used 
in action, and which were hung there for the sake of convenience. It 
js now evident that they had no purpose but ornament, as they were 
of wood, not much thicker than pasteboard, and could not resist a 
sword-thrust that was given with any force. 

A large block of oak, solidly fixed in the bottom at the middle of 
the vessel, had a square hole for the mast ; and some circumstances 
indicated that the mast could be laid down. A few pieces of rope, 
and some rags of a woolen stuff, probably the sail, were also found. 

The funeral-chamber was built on one side of the tumulus, with 
strong planks and beams set obliquely one against another, the whole 
occupying a space of two or three square metres. This was opened, 
with the expectation of finding arms or precious objects, but the ex- 
plorers were disappointed. The tomb had probably been violated at 
some previous epoch. A few threads of a kind of brocade, a few parts 
of bridles and saddles, some articles in bronze, silver, and lead, and 
metallic buttons, on one of which was artistically represented a knight 
letting down his lance, were all that could be found here. The bones 
of ahorse and of two or three hunting-dogs were discovered in the 
sides of the chamber. 

A large copper vessel, supposed to be the kettle of the ship, was 
found in the forward part of the boat. It had been hammered out 
of a single sheet of copper, and afforded satisfactory evidence of the 
industrial skill of those remote times. Another vessel, of iron, with 
ears and a bail, was found, with some wooden bowls near it. It was 
at first intended to remove the whole of the ship to the Museum of 
Christiania, and Mr. Treshan, a large proprietor of the neighborhood, 











Fic. 2.—ArtTempTrep REsToRATION OF AN ANCIENT SCANDINAVIAN VESSEL. 


offered to pay the expense of the removal. The persons having the 
matter in charge, however, decided, after a careful examination and 
consideration of the subject by an expert, that it would be impracti- 
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cable to carry the vessel away, and that it would be better to cover i, 
from the weather and leave it where it was found. Only the smaller 
objects were taken to Christiania. 

Antiquaries have agreed in ascribing the epoch of the erection of 
the tumulus to the most ancient iron age, or to the ninth or tenth 
century of our era—most probably to the age of Harold the Fair. 
haired, founder of the Norwegian state. 

Dr. V. Gross, of Neuveville, Switzerland, has furnished a deserj 
tion of an ancient canoe which was found in April, 1880, buried jn 
the ground near the shores of the Lake of Bienne, and which has 
been placed in the museum at Neuveville. It is of oak, and differs 
somewhat in shape from similar canoes that have been found hereto- 
fore. The stern has the square form of modern boats, and the prow 


Fig. 3.—LacusTRINE CANOE FOUND IN THE LAKE OF BIENNE. 


is adorned with a spur-shaped prolongation (Fig. 3). The boat is 
9°55 metres (or a little more than thirty feet) long, from two and a 
half to three feet broad, and about nineteen inches deep. Rounded 
notches at intervals along the sides seem to have been intended as 
rests for oars. <A piece of about five feet by nine inches appears to 
have been broken or taken out of one of the sides near the stern, the 


place of which may have been supplied by a plank. In order to pre- 
serve the form of the vessel against warping and shrinkage, it was 
soaked in boiled linseed-oil to which colophene was afterward added. 
The application, after a sufficient number of repetitions, was attended 
by such satisfactory results that Dr. Gross has no hesitation in recom- 
mending it for all objects that are too bulky to be put in glycerine— 
La Nature. 


THE HORACE MANN SCHOOL FOR THE DEAF. 
By MARY GRAY MORRISON. 


HERE is a schoolhouse in a convenient little by-street in Boston, 
which is visited weekly by scholars and scientists, specialists of 
renown and commonplace fathers and mothers, philanthropists and 
seekers after the curious, and from its doors not one turns away with- 
out being surprised and touched. 

The Horace Mann School for the Deaf, in Warrenton Street, is one 
of the latest developments of that great humanitarian movement 
which rose like a miracle in the last half of the eighteenth century, 
one of the few sunbeams which have come to us from those dark and 
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faithless days. It was opened under the name of “ Boston School for 
Deaf Mutes,” in November, 1869, with twenty-five pupils. Two re- 
movals have been made since that time, but the eighty members com- 
prising the school are now pleasantly located in the present building, 
which contains eight class-rooms, a reception-room, and play-room. 

The name of the school was changed in 1877, because the pupils 
who were learning to speak objected to being called “ mutes” ; a preju- 
dice which the city very wisely considered. As early as 1843 Mr. 
Horace Mann, then Secretary of the Massachusetts Board of Educa- 
tion, described in one of his reports the German method of teaching 
articulation, and urged its adoption here. It was a suggestion which, 
as Dr. Howe said, “took twenty years to bear fruit,” but it was grace- 
fully remembered in changing the name of the school which now 
teaches that method with marked success. It is both a city and a 
State institution, and in that way has some advantages over an ordi- 
nary public school ; a longer recess, for example, and but one session 
instead of two. 

And in this cheerful place, in an atmosphere of encouragement and 
affection, the children gladly stay during five hours of the day ; while 
the teachers, who are enthusiasts in their work, patiently try to fit them 
to take their places more equally in the struggle of life. 

The work is very slow. When we remember that most of these 
pupils have never heard a sound, and do not know what it is, that 
they have no communication with the world except by pantomime, 
and then remember that the end aimed at is to make them speak the 
English language, so that any one can understand them, and that they 
must learn to read from the movements of his lips whatever a hear- 
ing person chooses to say to them, the tremendous toil will be faintly 
realized. 

From the time in the last century when the first government insti- 
tutions for the deaf and dumb were founded simultaneously in Ger- 
many and France, the methods of instruction have been different in 
those usually antagonistic countries. 

The Abbé de ’Epée contented himself with the sign-language, and 
his idea is still the ruling one in the French school, for its defenders 
hold that the thinking and reasoning qualities are better brought out 
vith a language which, when once learned with comparative ease, allows 
the mind free play, than with a system where the whole powers of the 
pupil must be given for years to expression. 

On the other hand, Heinicke, of Eppendorf, believed that the dumb 
ould be taught to speak, and this has been the principle of the German 
«hool from the beginning. There is no doubt but the latter method 
vould place its pupils upon a better footing with their fellow-men, 
from whom the sign-language must separate them to a great extent, 
but to become .general it is necessary that in a majority of cases it 
thould be a pronounced success. In the instances which have come 
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under the writer’s notice, it has not appeared that the ideas of the 
pupils are dwarfed by the process ; rather does it seem as if, with the 
first spoken word, a spell were broken and they were free. 

Professor Bell’s system of visible speech has been used in the Hor. 
ace Mann School from the beginning ; but an attempt is being made, 
with apparent success, to do away with even this artificial method, and, 
keeping it as an occasional aid, to teach the English language direetly, 

The teacher in beginning her work writes a word on the black. 
board, pointing to the object in the room for which it stands ; and the 
child is made to understand by constant repetition that that written 
word and that object are always meant for each other. A number of 
such nouns are written and rehearsed until the pupil will point readily 
to the object when the written characters corresponding to it are 
shown him, or will write the word when the object is placed before 
him. These children often learn to point to the nouns wholly by the 
looks of the written words before the little fingers can use the pencil, 
though they naturally write quickly and well—earlier than children 
who hear. 

Perhaps the child’s first vocal attempt is to close his lips, and make 
the humming sound produced by an effort to speak the letter m ; and 
he does so by feeling the curious vibrating sensation in his teacher's 
lips and chin, and trying to imitate it. In nine cases out of ten he 
does this the second time he tries, no one knows why. The instant he 
succeeds, the letter m is written triumphantly for him on the black- 
board, and he feels that his oral education has begun. After this, very 
probably the long sound of e is attempted, the mouth open, the tip of 
the tongue pressed against the lower teeth, and the vibrations again 
felt. The pupils are early shown, however, that the mass of vibratory 
tone must come from the base of the chest by the action of the dia- 
phragm, for otherwise the register of sound is apt to be unpleasantly 
placed either in the throat or head. 

The vowels are usually taught first, and each of these elements 
sometimes requires weeks of patient work to get perfectly. Having 
succeeded, the consonants are added, fe, re, be, sa, ta, no, so; and 
words naturally follow. 

There are always two classes of children in schools of this kind, 
the congenital mutes who have never heard, and a large number who 
were not born deaf but became so in different stages of their age and 
development, either by disease or accident. Scarlet fever alone is 
computed to cause one third of the deafness in America. These two 
classes are separated as far as possible, for the semi-mutes usually re- 
tain a few words or sentences upon which to build, while the congeni- 
tals must begin far behind them, everything being artificial. 

As all the teaching must be objective, the class-rooms present an 
animated appearance, gay with pictures upon the walls and colored 
crayon drawings upon the blackboards. 
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When the child enters the school he is usually provided with a lan- 
guage of natural pantomime which is practical and very entertaining. 
The sign of “mother” is putting the hand to the back of the head, as 
if a coil of hair were there, while for “ father ” the hand is drawn over 
the face in the manner in which he wears his beard. A cow is repre- 
sented with the thumbs at the ears and the fingers extended ; a don- 
key the same, with the fingers together and hands slowly opening and 


closing. 

Some of the gestures are very pretty. A child tells his teacher 
that his father was asleep when he came to school, by making the sign 
for father and inclining his head to one side with closed eyes upon 
his open palm, and shows his anticipation of some pleasure he is to 
have, by making the gesture for to-morrow, over and over again ; with 
one forefinger he closes his eye, and, lifting it quickly, makes it a fig- 
ure one (opening his eyes, of course, at the same time), meaning that 
he will sleep once before the time comes. 

It is strange that all children, coming from whatever place or con- 
dition, have these natural gestures alike when they enter the school. 
The quick motions of the little fingers, as they tell a long story in this 
way, remind one of humming-birds. 

The children are as different from one another as hearing childreu 
are. Some are so pretty that artists might covet them, little ones who 
have not yet learned to speak, but who look up at you silently, statues 
in which the soul is to awake; others, dwarfed and distorted in figure, 
have a look of dull despair, too old for childhood. The heart is sad 
and tender for them all. 

Every gesture is vigilantly suppressed as soon as the written or 
spoken word can be used in its place, but in the youngest class these 
signs are naturally most used. An animated group the eleven pupils 
make, several of them mere babies of four and five years. They ask 
very personal questions about the visitor, which the teacher readily in- 
terprets if she sees fit. There are some inquiries concerning the age 
of the stranger, for instance, or innocent comments on the size of his 
feet, or the shape of his hat, which she may think best to ignore. In 
this class is Charley,-whose teacher spelled his name in the more com- 
mon way until he intimated to her that he objected to having a Jie on 
the end of his name! Constant association with one of the girls in the 
class, who had a prejudice against the unvarnished truth, had early 
familiarized the eleven with the word. This girl has a lively imagina- 
tion and a strong vein of romance, which cause her, perhaps, to seem 
unreliable to slower intellects. She never, for example, sees a com- 
panion with a new necklace or dress, but she carelessly signs to her that 
she herself possesses such articles by the barrel and bale ; while her 
own home, which she describes to open-eyed listeners, as built of gold 
with a diamond door and silver steps, has long been known by reputa- 
tion throughout the school. This pupil, in her one interview with the 





88 THE POPULAR SCIENCE MONTHLY, 


writer, asked if she had a hat with a long white feather, if she had 4 
gold bracelet, if she played on the piano, and had a door-plate on her 
door; and the latter, as she sorrowfully shook her head, felt the degra- 
dation involved in the admission. 

Once in a while one of these little ones is stubborn, and, refusing 
to be taught, closes his eyes. This, of course, throws the teacher upon 
his mercy ; there is nothing more effective he can do. 

In cases of great rage, one child indicates, by practical illustration, 
that its opponent has a father who drinks and a mother who is fat. In- 
sult among them can go no further than this, and the teacher is sum- 
moned by the wail of the accused. 

Their misfortune keeps them, in a large measure, from understand- 
ing the distinctions of rich and poor, differences it is so sad to see, 
made sometimes by children as soon as they can stand alone. The 
little dainty daughter of a house whose one great cross is this child’s 
deprivation, admires with loving touch the golden hair of her school- 
friend whose shoes are worn at the toes, and whose dress tells its own 
story of the mother’s poverty and overwork. 

We must not turn from this interesting youngest class, without 
mentioning the pretty, sensitive little girl of four years, who described 
a ride which a gentleman had given her ; standing as she did upona 
chair with her audience around her, she made quick gestures with her 
fingers, her eyes turned brightly upon each face before her, but, as she 
proceeded, her remembrances went beyond her power in signs, and 
with intent, serious face she traced, with her forefinger in the air, 
sketches of the rest she had seen. We did not understand what she 
meant to tell us, but almost a feeling of awe fell upon us as we looked 
on at this dumb intelligence which was being led by the mind that is 
greater than ours. 

Nor should the boy a little older be forgotten, a pale, sickly child, 
who goes regularly to church on Sundays, and seems to enjoy it. One 
day, when a copy of the “ Madonna and Child” was shown, and one 
of the other children was puzzled by the subject, this boy told his com- 
panion the story of the Saviour from his babyhood to his cross in 
these natural signs, not dreaming that his teacher had seen it all. 

For a long time after children enter the school they think their 
fathers and mothers and teachers are all like themselves, and have 
learned to speak in the same way as they are being taught. This de- 
lusion lasts for some time, but generally fades out gradually. Once 
in a while, however, it comes as a shock. One of the younger pupils 
who still had this idea, as she sat watching her teacher and a visitor, 
noticed apparently that the teacher sometimes spoke to the new-comer 
without looking at her, and that she answered in the same way. It 
struck her for the first time, evidently, that these were not dependent 
upon the movements of the lips. As the visitor departed, the child 
went up to her teacher, and, pointing after her, laid her finger on her 
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teacher’s lips, and, looking up at her, shook her head. “She did not 
watch my lips ?” asked the teacher. “ No, she hears,” And she point- 
ed to her ear. The child, then pointing to her teacher’s ear, looked up 
in question. “ Yes,” answered the latter, “I hear too.” She stood a 
moment trying to understand it ; then she laid her finger on her own 
ear, pointed to herself and slowly shook her head. The knowledge of 
her difference from the common order of things had come to her. 

As one passes from the youngest to the oldest class, the progress 
is very marked. In some of the rooms the pupils only say separate 
words, in others a few sentences ; but in the last a surprise awaits 
every one. There sits a class of nine pupils from about thirteen to 
sixteen years old, who, at the low-toned request of their teacher, rise, 
come forward to nearer seats, and recite the answers clearly and cor- 
rectly to the questions of an ordinary geography lesson. Five or six 
of them spoke with especial ease, and the teacher assured the visitor 
that, not only could a prolonged conversation be kept up with them 
upon any subject, but that, in fact, the class had probably understood 
all the visitor had been saying since she came in. Their faces lighted 
up when one of them hesitated a moment for the answer, and each one 
showed an anxiety to be questioned ; they whispered to one another, 
and were reproved for it just like the restless little creatures impris- 
oned for five hours daily in any other school in the city. One girl, in 
particular, spoke with such a pleasant inflection and so much anima- 
tion, that the visitor said, “ She must be a semi-mute, surely ?” ‘ No,” 
the teacher answered ; “all of my pupils were born deaf.” Of two 
who seemed a little backward, she said: “They are not strong chil- 
dren, and their articulation is not so good as the others ; but it is a 
great advantage to them to be able to understand what is said to them, 
even if they never speak very well.” She further stated that all the 
usual studies of the upper grammar-school classes were pursued by her 
own. It seems to all who see it a marvelous thing ; but the ignorance 
still prevailing in regard to the system and its results is incredible. 
The teachers say they are asked the strangest questions every day : 
Why they do not teach the children to sing ; whether they use raised 
letters ; whether their work is not easy, as it must certainly require 
but little education to teach such benighted minds. But everything 
was outdone by the prominent member of a board of education who, 
after expressing his amazement as he passed from grade to grade of 
the school, asked, “ How long is it before they begin to hear?” <A 
wonderful system, indeed, he must have thought it ; and he could not 
plead the possession of a depth of general ignorance such as a chance 
glimpse discovered in the mind of that woman who came in to visit the 
school, and, after taking a large part of the teacher’s time to explain 
the method, looked over the young faces before her once again, and 
asked, “ Now, air thim sinsible ?” 

One of the most beautiful things about the school is the affection 
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existing between the teachers and pupils, and among the children 
themselves. Many of the little ones are poor, and are clothed mainly 
by the teachers and friends of the school, and when one of them ap- 
pears in a new dress all of her fellow-pupils rejoice with her. 

After they leave the school, which many do to engage in some em- 
ployment, they are proud to keep up their proficiency, and encouraging 
and curious things are heard of them. One is a teacher in a Sunday- 
school ; one is vigorously pursuing her studies in a branch of the So- 
ciety for Home Culture ; another practices her piano-lesson an hour 
a day ; one boy is a promising student of wood-engraving ; and the 
other day a lady recognized in the young girls who were talking hap- 
pily together beside her in a horse-car two past members of the Horace 
Mann School. 

All this is fair fruit from the labors of that Eppendorf scholar who 
sowed his seed a hundred years ago, and it would gladden the hearts 
of the many men who have longed to see this result from the dark- 
ness of the middle ages until now. Separate instances have been 
known in all time, where devoted men and women have given a life- 
time to this work, and counted it well spent. We do not know the 
impulse which led the Spanish monk, Pedro de Ponce, in Leon, to the 
wonderful toil and patience which must have been required before 
his four deaf-mutes talked with men in the sixteenth century, but we 
hardly doubt that it began in the affliction of some one dear to him; 
for, almost always, until the feeling of duty which we owe to these 
sufferers became so general as it is now, in the isolated cases that stand 
out from the pages of all history we read between the lines the record 
of a devoted love. 

Even if some of the pupils of the Horace Man School, and the simi- 
lar institution in Northampton, should never be able to hold protracted 
conversations upon all subjects, there are many sentences with which 
they will always be able to gladden the hearts of their parents and 
friends. 

As some one has wisely said, it would be well worth sustaining the 
system if the child only learned to say “ Father, mother, I love you.” 
For the parents feel the happiness of hearing one word pronounced by 
the lips of their children ; and the father who said to the teacher that 
he would give his ten-thousand-dollar farm if that little girl of his 
could speak to him, echoed the greatest wish of many other hearts 
than his. 

But the children learn more lessons than are mentioned in the school 
reports—neatness, obedience, gentleness, kindness ; and thus are the 
teachers in many ways setting these captives free. 
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COLOR-BLINDNESS. 


COLOR-BLINDNESS. 
By 8. R. KOEHLER. 


7 E have become so accustomed to color in all the objects about 

‘Y us, that we may almost be said to take no notice of it. Day 
after day we look upon the wealth of color in the landscape by which 
we are surrounded, without hardly ever giving it a thought. Some of 
us never awake to the perception of the beauty of color in nature ; to 
others the knowledge of this beauty is only opened through the me- 
dium of art. A person who has taken little interest in paintings, but 
who, by some circumstance or other, is at last led to a more attentive 
study, especially of landscape-painting, will frequently be surprised by 
the enhanced interest which Nature ever after awakens in him. He 
finds charms where he never sought them before, and sees beauties to 
which he had been totally blind. The mystery of color has been un- 
folded to him, or rather he has been made conscious of his own faculty 
of perceiving color—a faculty which had, indeed, been always in him, 
but which had lain dormant. 

Even to those, however, who are fully alive to the charm of color, 
the latter is so much a matter of fact that they take its presence for 
granted, and accept as a foregone conclusion that it can never be 
otherwise. The question, How would the world look without color? 
has never troubled their minds, and, if it were really proposed to them, 
they would probably meet it with the reply that there was no need of 
speculating about impossibilities. Yet that which appears to be so 
impossible is really possible ; for there are not only people in existence 
who do not see, never saw, and never will see color, but we may even 
create something approximating such a colorless world for ourselves, 
at least as far as the artificial sphere is concerned in which we move 
within our houses. 

Before me, as I write this, hangs a Chinese painting, executed in 
all the brilliancy of Oriental coloring—rich vermilion, fine blues of 
various shades, greens, and other full colors. I light an alcohol-lamp, 
into the wick of which I have rubbed some common table-salt. I turn 
down the gas, and, as I now look at the Chinese painting in the dim 
light of my magic lamp, all its color has‘disappeared. I know the 
vermilion, the blues, and the greens are all there, but I can not see 
them. And yet I see the picture itself quite plainly, with its outlines 
and its delicate gradations ; but it is all black and gray, with only a 
faint trace of yellow here and there, where a yellow pigment has been 
employed by the artist. Beside me on my writing-table lies a sample- 
chart of water-colors ; but, however intently I look at it, I can see 
nothing but spots that seem to have been produced by India-ink in 
various gradations. I travel round my room, and all the objects ap- 
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pear to me of the same somber hue. The embroidered cushion on the 
lounge, the carpet on the floor, even the flowers in the vase—they ar 
all black and white, or at the best yellow. The little world that su. 
rounds me is colorless. 

Imagine, then, for a moment the whole world deprived of color, 
How would it look? An enamored poet singing to his adored in the 
world as we at present know it might, perhaps, prelude his ditty thus: 


** Thou rosy maiden with rich, ruby lips, 
And hair as golden as the sun’s bright rays! ’ 


? 


Translated into the language of a poet of the colorless world, this 
strain would run about as follows : 


“Thou grayish maiden with dark, jetty lips, 
And hair as white as freshly fallen snow! ” 


We, who are accustomed to the charm of color, turn away shudder. 
ingly from such a world, in which we would all look like the figures 
in a steel-engraving, printed in the blackest of ink on the whitest of 
paper. 

And yet, as I have said before, there are people who live in sucha 
world continually, and must continue to live in it to their days’ end. 
Fortunately, however, the instances of people who are totally color- 
blind—that is to say, who are absolutely incapable of experiencing the 
sensation of color—are extremely rare; and, to the few people so 
afflicted, the deprivation is not so great as it would seem to be to us, 
since, having never known the poetry of color, they do not feel the 
want of it. 

But, although there are only very few people indeed who are total- 
ly color-blind, there are, on the other hand, a very large number of 
persons, especially among the male sex, who are at least partially so; 
and it is even more difficult to picture to ourselves the world as it is 
presented to their eyes than to imagine a world entirely destitute of 
color. Defective color-vision of this kind is most frequently manifest- 
ed in the inability to see the difference between red and green. A 
person thus afflicted can detect no difference between the ripe cherry 
on the tree and the leaves by which it is surrounded, or between the 
strawberry and the stems and leaves of the plant on which it grows. 
Even the bright red of some flowers may only present itself to such 
persons as a lighter shade of the color of the leaves, while yellow and 
blue are perceived by them quite as distinctly as by persons of normal 
vision. To them, therefore, the world must bear a resemblance in 
color to some of the old pottery which is decorated in blue, yellow, 
and black, on a whitish ground. There are other varieties of de- 
fective color-vision, all of which may be generally described as an in- 
ability to perceive certain colors, while the perception of certain other 
colors is normal. The simplest method of picturing to ourselves the 
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world as it is seen by some color-blind persons is to hold up before the 
eyes a glass vessel with flat, parallel sides, filled with a solution of sul- 
phate of copper. We shall then be pretty much in the same condition 
as a red-blind person. 

The inconveniences which color-blind people must frequently be 
exposed to are manifest. Numerous stories are told of the most ludi- 
crous mistakes made, especially by red-blind persons: of a tailor, for 
instance, who mended a black coat with a piece of red cloth; of a 
hunter who bought red cloth to have made what he supposed would 
be a green hunting-jacket. The story of the tailor shows how this 
malady, or, rather, constitutional defect, may do injury to men in their 
professional capacity. But the consequences that may possibly arise 
from it are of a far more serious nature when the safety of a large 
number of human beings is dependent on the color-vision of a single 
individual. This is the case with railroad operatives, who must be 
able without fail to tell one signal from another ; and, as of late 
years the conviction has gained ground that color-blindness is far 
more common than it was formerly supposed to be, the railroad com- 
panies are warned more emphatically from year to year by scientific 
men to see to the eyes of their employees. Some of the European 
Governments are beginning to turn their attention to this important 
matter (all the more important because railroad-signals are usually red 
and green, and red-blindness is the most common form of the failing), 
and the Swedish Government has lately directed the physicians at- 
tached to its state roads to examine all the operatives on these roads, 
with a view to the detection of the presence of color-blindness. The 
first fruit of this order is a report by Professor Holmgren, who re- 
cently examined the employees of the Upsala-Gefle road, showing 
that, out of two hundred and sixty-six individuals, eighteen were af- 
flicted with the malady to a degree sufficiently high to incapacitate 
them entirely for service on the road. The prevalence of the disease 
varies in different countries, the highest percentage being found in 
England, where, according to a statement made by Professor von 
Bezold, in his “ Theory of Color,” republished in this country in an 
English translation, one out of every eighteen persons is said to be 
afflicted with it. Among men, as before remarked, the disease is more 
common than among women. 

The cause of total or partial color-blindness may easily be under- 
stood if we accept the hypothesis first brought forward by the English 
physicist Young, and now subscribed to by the leading scientific ob- 
servers of all countries. According to Young, all the phenomena of 
color-vision are due to the (hypothetical) presence of three different 
kinds of nerve-fibers in the retina—that is to say, in that part of the 
eye on which the reflected images of the objects of the outer world 
are projected as upon a screen, and through the agency of which the 
sensations produced by the impressions so received are transmitted to 
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the brain. One of these sets of nerve-fibers is supposed to respond 
most readily to red, the other to green, the third to violet, or to a blue 
which verges closely upon violet. When all these nerve-fibers are ab- 
solutely at rest, we see nothing. Improperly speaking, we might say 
that we then experience the sensation of black, for absolute black real- 
ly produces no sensation, but is rather the result of the absence of all 
sensation. On the contrary, when all the nerve-fibers are excited 
simultaneously and to an equal degree, we experience the sensation of 
white, provided that the amount of excitation is tolerably great. If 
the excitation is only feeble, we see what we call gray—gray being 
simply white of a low degree of luminosity. All other color-sensa- 
tions are produced by the excitation of groups of nerves variously 
combined. Thus, whenever the fibers which respond to red and those 
which respond to green are excited simultaneously, we experience the 
sensation of yellow ; when the two groups which respond respectively 
to green and to violet are simultaneously excited, we experience the 
sensation of blue, and so on through the whole scale of colors. Again, 
when all the nerve-fibers are excited at once, but to an unequal degree, 
we perceive the result of the mixture of one predominating color with 
the others. If we suppose the nerves responding to red to be the most 
violently excited, we shall experience the sensation of red mixed with 
white, or, in other words, of light red. 

It will readily be seen that this hypothesis explains the curious con- 
dition of color-blind persons very satisfactorily. In the case of total 
color-blindness, we need only to assume that the nerve-fibers are in an 
abnormal condition, so that each set, instead of responding to only one 
sensation, responds equally to all. The result must necessarily be a 
total absence of color in the impressions received through the eye. In 
the case of a red-blind person, the nerves which ought to respond to 
red may either be paralyzed or they may be wanting altogether, and all 
other defects in color-vision may be explained upon the same principle. 

To a limited extent the inability to tell the difference between cer- 
tain colors, which is due to partial color-blindness, may be overcome 
by the use of variously colored glasses ; but, after all, no artificial 
palliative will compensate for the want of a naturally perfect eye. 





THE EUCALYPTUS IN THE ROMAN CAMPAGNA. 


By H. N. DRAPER, F.C. 8. 


O much has already been written by way of contribution to our 
knowledge of the different species of the eucalyptus-tree, that, 
interesting as the subject is, it may well be considered to have re- 
ceived already a fair share of attention. There is one aspect of it, 
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however, which can not perhaps be dwelt upon too much, and that is 
the value of this genus of plants as drainers of the soil and purifiers 
of the atmosphere. This is probably the true reason why so many 
attempts, more or less successful, have been made to acclimatize the 
eucalyptus in Southern Europe and even in Great Britain. No doubt, 
experiments have been stimulated by other causes. The foliage of 
these trees is, for example, unlike that of any other in our islands. It 
is pendulous, quivering, and evergreen ; and the peculiar whitish ap- 
pearance of one side of the leaves—due to a fatty or resinous secretion 
—is very characteristic. Till the tree is from three to five years old, 
the leaves grow horizontally ; but afterward they generally assume 
a pendent position. Instead of having one of their surfaces toward 
the sky, and the other toward the earth, they are often placed with 
their edges in these directions, so that each side is equally exposed 
to the light. This arrangement may have something to do with the 
extraordinary quantity of moisture these trees exhale into the at- 
mosphere. 

The eucalyptus belongs to the natural order Myrtaceae, and is in- 
digenous to the temperate parts of Australia (where it goes by the 
name of stringy-bark, or gum-tree) and Tasmania—that is, where the 
mean temperature does not exceed a range of from 52° to 72° Fahr. 
The foliage is leathery, and almost always characterized by a:certain 
metallic aspect. The leaves are as a rule narrow, and have either a 
very short and twisted petiole or foot-stalk, or none at all. In Aus- 
tralia they commonly attain a height of two hundred feet, and in- 
stances are given in which a height of three hundred and fifty feet 
has been attained. The flowers are usually pinkish or white, and in 
the latter case superficially resemble those of the myrtle. Unlike 
these, however, they are devoid of petals. The fruit contains the 
seeds—seeds so minute, it is said, that from one pound of those of 
the variety Globulus more than one hundred and sixty thousand plants 
could be raised. 

I have always taken a great interest in the eucalyptus, and have 
grown it near Dublin for several years with considerable success. I 
have had at one time as many as twenty fine healthy saplings of the 
species Globulus, of from ten to sixteen feet high, and one which 
reached to twenty-five feet, and had a stem of twenty-two inches cir- 
cumference. ‘These were all five years old. But cold is the deadly 
enemy of the gum-tree ; and, though I had kept mine during four or- 
dinary Irish winters, I lost them all during the almost Arctic winter 
of 1878-79. I may say, in passing, that I have not been quite dis- 
couraged, and that I have again several healthy plants making good 
progress. My interest in the subject has received a new stimulus from 
a recent experience of eucalypt-culture in the wild plain known as the 
Campagna of Rome. 

One lovely morning in last October we left our hotel hard by the 
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Pantheon, and in a few minutes came to the Tiber. If we except the 
quaint and bright costumes of many classes of the people, and the 
ever-changing street scenes of Rome, there is nothing in the drive of 
very much interest until we reach the river. Here, looking back, we 
see the noble structure which crowns the Capitoline Hill. The fine 
building on the farther bank of the river is the Hospital of St, 
Michele. On this side we are passing the small harbor of the steam- 
boats which ply to Ostia. Presently, the Marmorata, or landing-place 
of the beautiful marble of Carrara, is reached. From here a drive of 
a few minutes brings us to the cypress-covered slope of the Protestant 
Cemetery, where, in the shadow of the pyramid of Cestius, lie the 
graves of Shelley and Keats. Apart from the interest attached to 
these two lowly tombs and the memories aroused by their touching 
epitaphs, no Englishman can visit this secluded spot and look without 
deep feeling upon the last resting-places of his countrymen, who have 
died so many hundred miles from home and friends. The cemetery is 
kept in order and neatness, and flowers grow upon nearly all the 
graves. 

Our route next lay along the base of that remarkable enigma the 
Monte Testaccio, a hill as high as the London Monument or the Ven- 
déme Column at Paris, made entirely of broken Roman pots and tiles, 
as old "perhaps as the time of Nero! Leaving behind this singular 
heap of earthenware, we thread long avenues of locust-trees, and 
presently, passing through the gate of St. Paul, reach the magnificent 
basilica of that name. Nor can I pause here to dwell upon the mar- 
vels of this noble temple, or to tell of its glorious aisles and column- 
supported galleries ; of its lake-like marble floor, or of the wealth of 
malachite, of lapis lazuli, of verde antique, of alabaster, and of gold, 
that has been lavished upon the decoration of its shrine. I must 
stop, however, to note that nowhere has the presence of the dread 
malaria made itself so obvious to myself. We had scarcely entered 
the church, when we became conscious of an odor which recalled at 
once the retort-house of a gas-works, the bilge-water on board ship, 
and the atmosphere of a dissecting-room ; and we were obliged to 
make a hasty retreat. There could be little doubt that the gaseous 
emanations which produced this intolerable odor were equally present 
in the Campagna outside, but that in the church they were pent up 
and concentrated. 

Even did space admit, this is not the place to enter into any pro- 
longed dissertation on the history or causes of this terrible scourge of 
the Roman Campagna, the fever-producing malaria, The name ex- 
presses the unquestionable truth, that it is a gaseous emanation from 
the soil ; and all that is certainly known about it may be summed up 
in a very few lines. The vast undulating plain known as the Cam- 
pagna was ages ago overflowed by the sea, and owes it present aspect 
to voleanic agency. Of this the whole soil affords ample evidence. 
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Not only are lava, peperino, and the volcanic puzzuolana abundant, 
but in many places—as at Bracciano and Baccano—are to be seen the 
remains of ancient craters. When the Campagna was in the earliest 
phase of its history, it was one fertile garden, interspersed with thriv- 
ing towns and villages. It was also the theatre of events which ter- 
minated in making Rome the mistress of the world. This very su- 
premacy was the final cause of its ruin and of its present desolation. 
While the land remained in the possession of small holders every acre 
was assiduously tilled and drained ; but when it passed into the hands 
of large landed proprietors, who held it from the mere lust of posses- 
sion, it became uncared for and uncultivated. 

Filtering into a soil loaded with easily decomposed sulphur com- 
pounds, the decomposing vegetable matter finds no exit through the 
underlying rock. The consequences may be imagined, but, to those 
who have not experienced them, are not easily described. This once 
fertile land is now a horrid waste, untouched, except at rare intervals, 
by the hand of the farmer, and untenanted save by the herdsman. 
Even he, during the months of summer, when the malaria is at its 
worst, is compelled, if he will avoid the fever, to go with his flocks to 
the mountains. It may be mentioned, in passing, that the malaria- 
fever, or “ Roman fever” as it has been called, has been the subject 
of recent investigation by Professor Tommassi-Crudelli, of Rome, 
who attributes it to the presence of an organism, to which the specific 
name of Bacillus malarie has been given. 

Leaving St. Paul’s, we pursued for a short time the Ostian road ; 
and at a poor osteria, where chestnuts, coarse bread, and wine, were 
the only obtainable refreshments, our route turned to the left, along a 
road powdered with the reddish dust of the pozzuolana—the mineral 
which forms the basis of the original “ Roman cement ”—large masses 
of which rock form the roadside fences. After a drive of perhaps 
half an hour, we found ourselves at the Monastery of Tre Fontane 
(three fountains). The Abbey of the Tre Fontane comprises within 
its precincts three churches, of which the earliest dates from the ninth 
century. One of these, San Paolo alle Tre Fontane, gives its name to 
the monastery. A monk, wearing the brown robe and sandals of the 
Trappist order, met us at the gate. The contrast now presented be- 
tween the sterile semi-volcanic country around and the smiling oasis 
which faces us, is striking. Here are fields which have borne good 
grass ; some sloping hills covered with vines ; and, directly in the 
foreground, almost a forest of eucalypt-trees. 

We have come to learn about eucalypts; and our guide takes 
quite kindly to the réle of informant. What follows is derived 
from his viva voce teaching, from my own observation on the spot, 
and from a very interesting pamphlet, printed at Rome in 1879, 
and entitled “Culture de Eucalyptus aux Trois Fontanes,” by M. 
Auguste Vallée. 

VoL. X1x.—7 
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Before the year 1868, the abbey was entirely deserted. It is true 
that a haggard-looking monk was to be found there, who acted as 
cicerone to visitors to the churches ; but even he was obliged to sleep 
each night in Rome. The place attained so evil a reputation that it 
was locally known as “The Tomb.” There are now twenty-nine 
Brothers attached to the monastery, all of whom sleep there each 
night. This remarkable result, though no doubt to a great extent due 
to the drainage and alteration of the character of the soil by cultiva- 
tion, is unquestionably mainly owing to the planting of the eucalyptus, 
It would take long to tell of the heroic perseverance of these monks; 
of the frequent discouragements, of the labor interrupted by sickness, 
of the gaps made in their number by the fatal malaria, and the un- 
daunted courage in overcoming obstacles which has culminated in the 
result now achieved. Let us pass to the consideration of the actual 
means by which so happy a change in their immediate surroundings 
has been brought about. At Tre Fontane are cultivated at least 
eleven varieties of eucalyptus. Some of these, as E. viminalis and 
E. botryoides, flourish best where the ground is naturally humid ; £ 
resinifera and E. meliodora love best a drier soil. The variety Globu- 
lus (blue gum-tree) possesses a happy adaptability to nearly any pos- 
sible condition of growth. At the monastery, as in most elevated 
parts of the Campagna, the soil is of volcanic origin, and there is not 
much even of that ; often only eight, and rarely more than sixteen 
inches overlying the compact tufa. But, with the aid of very simple 
machinery, the Trappists bore into the subsoil, blast it with dynamite, 
and find, in the admixture of its débris with the arable earth, the most 
suitable soil for the reception of the young plants. 

The seeds are sown in autumn, in a mixture of ordinary garden- 
earth, the soil of the country, and a little thoroughly decomposed ma- 
nure. This is done in wooden boxes, which, with the object of keeping 
the seeds damp, are lightly covered until germination has taken place. 
When the young plants have attained to about two inches, they are 
transferred to very small flower-pots, where they remain until the time 
arrives for their final transplantation. The best time for this operation 
is in spring, because the seedlings have then quite eight months in 
which to gather strength against the winter cold. One precaution 
taken in planting is worth notice. Each plant is placed in a hole of 
like depth and diameter. In this way, no individual rootlet is more 
favored than its fellow, and, as each absorbs its soil-nutriment equally, 
the regularity of growth and of the final form of the tree is assured. 
A space of three feet is left between each seedling ; but so rapid is the 
growth, that in the following year it is found necessary to uproot 
nearly one half of the plants, which finally find themselves at a dis- 
tance from each other of about five feet. From this time, much care 
is required in weeding and particularly in sheltering from the wind, 
for the stem of the eucalyptus is particularly fragile, and violent storms 
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sometimes rage in the Campagna. The other great enemy of the 

js cold, and this offers an almost insurmountable obstacle to its success- 
ful culture in Great Britain. It seems to be well proved that most of 
the species will survive a winter in which the temperature does not fall 
lower than 23° Fahr. How fortunately circumstanced is the culture 
of the tree at Rome, may be learned from the fact that the mean low- 
est temperature registered at the observatory of the Roman College 
during the years 1863-74 was 23°48°. Once only in those years a cold 
of 20° was registered, and even that does not seem to have injured the 
plants ; but when, in 1875, the minimum temperature fell to 16°, the 
result was the loss in a single night of nearly half the plantation of the 
year. 
‘But when, as at Tre Fontane, the conditions of growth are on the 
whole favorable, the rapidity of that growth approaches the marvel- 
ous. The mean height, for example, of three trees chosen for measure- 
ment by M. Vallée in 1879, was twenty-six feet, and the mean circum- 
ference twenty-eight inches. These trees had been planted in 1875, or 
in other words were little more than four years old. Other trees of 
eight years’ growth were fifty feet high and nearly three feet in cir- 
cumference at their largest part. These figures refer to Eucalyptus 
globulus, which certainly grows faster than the other species ; and it 
must be remembered that in warmer climates the growth is even still 
more rapid. I have seen, for example, trees of Eucalyptus resinifera 
at Blidah in Algeria which at only five years old were already quite 
sixty feet high. 

The question of how and why the eucalypts exercise sanitary 
changes so important as those which have been effected at this little 
oasis in the Campagna, may be best answered when two remarkable 
properties which characterize many of the species have been shortly 
considered. The first of these is the enormous quantity of water 
which the plant can absorb from the soil. It has been demonstrated 
that a square metre—which may roughly be taken as equal to a square 
yard—of the leaves of Eucalyptus globulus will exhale into the atmos- 
phere, during twelve hours, four pints of water. Now, as this square 
metre of leaves—of course, the calculation includes both surfaces— 
weighs two and three quarter pounds, it will be easily seen that any 
given weight of eucalyptus-leaves can transfer from the soil to the at- 
mosphere nearly twice that weight of water. M. Vallée does not hesi- 
tate to say that under the full breeze and sunshine—which could 
necessarily form no factor in such accurate experiments as those con- 
ducted by him—the evaporation of water would be equal to four or five 
times the weight of the leaves. One ceases to wonder at these figures, 
on learning that it has been found possible to count, on a square milli- 
metre of the under surface of a single leaf of Eucalyptus globulus, no 
less than three hundred and fifty stomata or breathing-pores. And it 
now begins to be intelligible that, if such an enormous quantity of 
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water can be transferred from earth to air, it may be possible that an 
atmosphere, which without such aid would be laden with malarious 
exhalations, may be rendered pure by this process of leaf distillation - 
the putrescible constituents of the stagnant water are absorbed by the 
roots, and become part of the vegetable tissue of the tree. j 

But this is not all. Like those of the pine, the leaves of all species 
of eucalyptus secrete large quantities of an aromatic essential oil. It 
has recently been shown—and the statement has been very impressively 
put by Mr. Kingzett—that, under the combined action of air and 
moisture, oils of the turpentine class are rapidly oxidized, and that, as 
a result of this oxidation, large quantities of peroxide of hydrogen are 
produced. Now, peroxide of hydrogen is—being itself one of the 
most potent oxidizers known—a very active disinfectant ; and, as the’ 
leaves of some species of eucalyptus contain in each hundred pounds 
from three to six pounds of essential oil, we can hardly avoid the con- 
clusion that the oxygen-carrying property of the oil is an important 
element in the malaria-destroying power of the genus. Moreover, the 
oxidation of the oil is attended by the formation of large quantities 
of substances analogous in their properties to camphor, and the reputa- 
tion of camphor as an hygienic agent seems sufficiently well founded to 
allow us to admit at least the possibility of these bodies playing some 
part in so beneficent a scheme. 

Before closing this paper, it may be well to note that the Trappist 
monks of the Tre Fontane attach much importance to the regular use 
of an infusion of eucalyptus-leaves as a daily beverage. The tincture 
of eucalyptus is said to be useful in intermittent fevers, though of 
course inferior to quinine. As we threaded the coast-line via Civita 
Vecchia to Leghorn, we could not help being, struck by the fact that 
the precincts of all the railway-stations were thickly planted with eu- 
calypts. Since our return, I learn with much gratification that the 
Italian Government have given a grant of land to the Trappists, and 
have also afforded them the aid of convict-labor to a considerable ex- 
tent for the establishment of a new plantation. And looking back 
not only at what has been actually accomplished during the past 
ten years, but to the important fund of information which has 
been accumulated, one can only look forward hopefully and with en- 
couragement to the future of the eucalyptus in the Roman Cam- 
pagna.— Chambers’s Journal. 





INTERNATIONAL RELATIONS, 


INFLUENCE OF THE POST AND TELEGRAPH ON 
INTERNATIONAL RELATIONS. 


By C. M. DUNBAR. 


T is a beautiful theory that man was made for society ; but it is 
an eminently better one that society was made for man. Man 
was necessarily in existence before society. He contains within him- 
self all the virtues that are an ornament to society, all the elements 
that strengthen government. And government, and even society 
itself, however consequential they may appear to the view of the 
haughty and superficial observer, are, notwithstanding, only means to 
anend. That end is the betterment of the material, moral, and intel- 
lectual conditions of the individuals composing that society and state ; 
to confer upon them, as far as possible, the greatest amount of happi- 
ness. For this society was formed, and for this it is maintained. To 
protect the individual in his pursuit of happiness, governments were 
instituted, and when they no longer subserve that chief end they be- 
come obsolete. 

The primitive and fundamental type of governmental organization 
and authority is the family. Therein the natural affections cement 
the compact between the different members of the household. Nature 
also compels the observance of the different duties due from each mem- 
ber. The duties are mutual. The natural obligation of the head of 
the family is to provide for the maintenance of those whom he has 
been instrumental in bringing into the world. And they, on their 
part, are bound to yield to him the respect naturally due him, and 
obedience in all matters in which his years of experience render him 
more fit to judge. This might be said to be the condition of a fam- 
ily in a state of nature. Such is the primitive form of government— 
one established by nature itself. Individuals unite into families, fami- 
lies into clans, clans into villages, villages into provinces, and these 
into states. All formations subsequent to that of the family are ar- 
tificial ; but the duties of the members of these corporations to each 
other and to their rulers or public servants, and the latter to the 
individual members, are analogous to those of members of a family. 
It is not -the writer’s intention to enter here into an extensive view or 
review of the theory of the social compact, or into a discussion of its 
fallacy or plausibility ; suffice it to say that it illustrates the principle 
that the people are the source of governmental authority—a principle 
that, at least, is recognized by all well-informed Americans. 

The different forms of political institutions in existence are due to 
the different phases of nature with which different peoples have been 
surrounded. Even the various forms of religious worship, in most 
cases, owe their origin to some cause produced by nature, whether of 
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climate, soil, or atmosphere peculiar to the locality of the people pro. 
fessing and practicing those forms of religion. Consequently, the 
diversity of customs and habits of different peoples should give rise to 
rights and duties differing in nature and degree between the diverse 
political divisions. Now, what is the duty of a people in such cases 
in their relations with each other? It is the duty of a good father 
to love and protect the members of his family before other persons ; 
his care and solicitude should begin with his own. Yet he owes a 
duty to his kind—that is, to help others when required, if he can do 
so without injury to himself or those depending on him. We may 
say that men in a state of nature would be compelled by force of cir- 
cumstances to the observance of these rules. How is it with regard 
to states? Their first duty is to look to the welfare of their own 
citizens ; yet they should remember that individuals of whatever 
nationality have natural and inherent rights that should be every- 
where recognized, since the exercise of these rights is necessary to 
existence. It is true that an individual, passing from one state into 
another, can not carry with him rights not possessed by the citizens of 
the state he enters, especially if their exercise would interfere with 
the political or civil rights of the natives. Thus it is that rights 
will always vary from one people to another. Sometimes the laws 
and rights vary in the state itself ; there frequently arises a diversity 
of laws and customs between the different provinces of the same 
country: as in ancient France, which was formed out of a number 
of feudal sovereignties, each having its particular law, and giving 
rise to frequent conflicts between different customs. A like cause 
produced a like effect in the German Empire: the law varied from 
one city to another, and even from one street to another in the same 
city. Another difficulty arises. How are we to determine between 
these conflicting laws? The law of nations is the same, theoretically 
at least, for all humanity. Private international law, which is a 
branch of the law of nations, has also a tendency to unity—not that 
it has for an ideal the uniformity of the law of all portions of the 
human race ; such would be too dreamy an idea, But the rules which 
serve to solve these conflicts can and should be the same the world 
over, notwithstanding the diversity -of legislation. It is this unity 
that private international law has sought, and now seeks to establish. 
How can it be realized? It can not be formed, like the civil law 
of each people, by legislation, or command of a superior authority, 
since independent sovereign nations recognize no authority superior 
to themselves. Each legislature can not make laws that will be 
operative beyond the limits of the territory over which it has legisla- 
tive power. Here, again, we see the analogy between private interna- 
tional law and the law of nations. Nations, like individuals, have their 
personality ; between individuals, the juridical disputes arise either 
upon a contract, or on account of a wrong committed ; it is the same 
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with nations: they can not be bound but by their own consent ; hence 
the treaties which form the basis of the positive law of nations. It is 
also by concurrence of wills that nations obligate themselves to ob- 
serve certain rules looking to the conflicts likely to arise in the appli- 
cation of the particular laws of the different states. Agreements are 
not necessarily expressed ; a tacit consent suffices to form an agree- 
ment. It is the same in international conventions : the greater part 
of those which form the basis of the law of nations are tacit agree- 
ments ; the law of nations is principally a customary law, which is 
founded on the tacit consent of the peoples. That which is true of 
the law of nations is also true of the private international law : cer- 
tain rules common to all nations can not be formed but by a concur- 
rence of consent, express or implied. On this particular point the 
treaties are very few ; and these are particular agreements between 
the two states, having no relation but to the interests of the con- 
tracting parties. There remain only the customs which are estab- 
lished by implied general consent. This is almost the sole source of 
the private international law. There is, however, a vast difference 
between the international customs and the customs which form one 
of the sources of the civil law of each state. The latter have the force 
of law, until abrogated by some particular statutory enactment ; they 
are the implied expression of the sovereign will of the nation—they 
might be called tacit laws. Not so with the international customary 
right. Since it is a question of sovereignties, they can not, correctly 
speaking, be called laws ; hence the nations could not be bound to 
recognize a legislative authority higher than their own. The interna- 
tional customs do not hold the place of laws—they hold the place of 
agreements ; they are implied treaties. How are these implied trea- 
ties formed ? This is a capital question, and as difficult as it is impor- 
tant. Ordinarily international customs are considered as being of 
the same nature as national customs. This is not the case: the for- 
mer are tacit treaties, while the latter are tacit laws, and there is a 
great difference between treaties and laws ; the treaties are formed 
by a concourse of wills, and the laws are promulgated by way of 
commandment ; the treaties differ in their essence from laws; the 
conditions, therefore, under which tacit treaties can be formed should 
also differ from the conditions under which implied laws are formed. 
The intimate lien which exists between the private international law 
and the law of nations brings up a redoubtable problem. Is there a 
law of nations ? Those who deny it have strong reasons for doubting. 
Can there be a law without a legislature ; without a tribunal to apply 
the law, and without any authority to execute the sentence of the 
court? And, in this matter of the law of nations, where are the leg- 
islative, executive, and judicial powers ? It may be saw that right is 
necessarily anterior to the law, that it results from the nature of man 
and civil societies : if the relations between individuals are necessarily 
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regulated by right, it must or should be the same with international 
relations. It is ever the case that the law of nations has not the cer. 
tainty or authority of the civil or public law, which is almost every. 
where codified, while the law of nations can not be, inasmuch as 
huumanity is not organized. The arguments which may be advanced 
against the existence of the law of nations are, in a measure, appli- 
cable to the private international law. If the latter is a branch of the 
former, it may be said that what is true of the one is true of the 
other. There is only this difference, that the law of nations regulates 
public interests, while the private international law is virtually identi- 
cal with the civil law of each state ; and only occupies itself with pri- 
vate interests. This difference is considerable, and leads to important 
consequences, The existence of a law, properly so called, regulating 
the relations of nations with each other is, at best, problematical ; as 
yet it is force alone which decides their disputes. This is not the 
case with the private international laws of different nations. It is 
they, not the nations, which are on trial ; it is individuals, and the 
courts, and not the sword, which must decide their differences. 

In order that we have a private international law, man must en- 
joy everywhere the same rights whatever be his nationality—that is, 
he must enjoy everywhere equally the same civil or private rights, 
Now, what are civil or private rights? Certain faculties, the exer- 
cise of which is necessary to man for his physical, intellectual, and 
moral existence. Can aman exercise these everywhere, or are they 
limited to the state in which he was born? Man is not an incorpo- 
real hereditament, attached to the soil on which he was born, but is a 
citizen of the world ; he establishes himself where circumstances, or 
his faculties, call him ; even without quitting his natal soil he can en- 
ter into relation with the entire world. Why should his natural rights 
stop at the frontiers of his country? Is it because humanity is di- 
vided into different nations, each having its separate organization 
and particular laws? It is true that the division of the human race 
into distinct nations has this for an effect, that each man has a dis- 
tinct country, in the bosom of which he exercises the political rights 
that pertain to the citizen, but he can not enjoy these rights outside 
of his own country ; the quality of citizen gives exclusive rights and 
imposes exclusive duties. 

But the political separation of states has nothing in common with 
the enjoyment of private rights: if it is impossible for me to be an 
elector or juror in any one state or country, that is no reason why I 
should not become proprietor wherever it pleased me to purchase. 
The exclusion from the enjoyment of political rights should not also 
necessarily exclude the enjoyment of private rights. A person should 
enjoy everywhere the same civil rights, since they are an accessory of 
life. The diversity of states and their constitutions should be no 
obstacle, for these rights are not due to the foreigner as a citizen ; they 
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are due to him as a man, and he is a man everywhere. The first con- 
dition necessary, in order that man may perfect himself, is that he en- 
joy all the natural and legal faculties without which he could not live. 
The rights of man, therefore, are independent of the diversity of states ; 
they appertain to him simply as a man—that is to say, they belong to 


him everywhere. 

The equality of the foreigner and the citizen is the basis of the 
private international law: if the foreigner did not enjoy any civil 
rights, it would not be a question by what law his rights were to be 
determined ; in that case not only would the international law have 
no reason of being, but it would be impossible. This is why the pri- 
vate international law is of such recent date. In fact, scarcely any 
two of the writers upon it agree as to its nature and scope. Some 
authors, convinced of the inanity of theory, have believed that the 
law should rest upon facts; in presence of the extreme diversity of 
national legislation, they have appealed to the comity that peoples 
should observe in their relations with each other ; each in its legisla- 
tion having an interest in looking to the welfare of the foreigner, in- 
asmuch as its own citizens are taken into account by the foreign laws. 
This is nothing less than the doctrine of interest—a doctrine false in 
philosophy and false in law ; interest is not a principle, it is a fact, 
and a variable fact according to the circumstances and the passions. 
The right, on the contrary, should rule the facts ; it is a contradiction 
of terms to pretend that interest, always hostile, will put an end to the 
eternal conflicts which it begets. On the contrary, it will be seen that 
the facts are the great obstacle which this science has to contend with. 
How will a union be established in the midst of this infinite diversity ? 
It is the contrariety and diversity of laws that demand application of 
the judge: is it the national law which the judge should apply, or 
that of the parties to the suit? And what will be done in case the 
parties belong to different nationalities? Shall we take into account 
the law of the place where the subject of the dispute is situated ? 
Shall we distinguish whether they are chattels or immovables? If it 
isa question arising upon contract, shall we have recourse to the law 
of the place where the contract is made, or where it is to be executed ? 
Shall we give a preference to the law of the debtor or to that of the 
creditor? If there is involved the validity of instruments in writing, 
shall we follow the law of the place where the writings were made ? 
By what principle shall a judge decide in this sea of doubts? These 
are the principles sought by the private international law. 

Private international law, considered as a positive law, reposes on 
the agreements expressed or implied, which are entered into between 
sovereign nations. Treaties alone can put an end to the war of con- 
flicting interests and diverse laws. There is but one means of con- 
ciliating nations who recognize no superior authority, and that is by 
way of concurrence of consent. Italy, under the inspiration of Man- 
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cini, has inscribed in her code the principles of nationality and the cop. 
sequences that flow therefrom. Mancini says there must be treaties 
in order that the interest of foreigners be maintained and full justice 
done them on an equal footing with the citizens. If he has not com. 
pletely succeeded in his mission, it is because the times are not ripe for 
the realization of his ideas. This is not a new dream of perpetual 
peace, for the true ideal is not peace, but the reign of right ; and cer. 
tainly there is nothing Utopian in-the hope that peoples will under. 
stand the regulation of interests purely private, and having little or no 
connection with these greater interests for which, it is to be feared, the 
resort to arms will always be a painful necessity. If this attempt of 
Mancini has been premature, it has not on that account been useless, 
{t has opened the only way to a solution of the difficulties which every 
day increase as international relations multiply. 

In our days, through the progress of the physical sciences, and 
their codperation with modern diplomacy, international relations have 
undergone a veritable transformation. Communications between the 
most distant countries are now more sure and easy than they were in 
the last century between two provinces of the same state. A letter 
from any part of the United States to Rome now costs less than a 
letter from one town to another, ten miles distant, did sixty years ago. 
The merchants of New York, Cincinnati, and Chicago, and even San 
Francisco, negotiate as easily with the merchants of Paris, London, or 
Liverpool as with those of Buffalo, Philadelphia, or New Orleans. We 
employ each day, for the satisfaction of our wants, the products of 
the most distant countries with as much facility as those of our own 
soil. Undoubtedly science has done a vast amount in this prodi- 
gious development of international intercourse ; it is science which 
has furnished us steam and electricity, for diminishing distances, and 
bringing peoples into closer relations. Science, it is true, can not do 
everything ; it should be seconded by the law to produce all the ad- 
vantages of which it is capable. The means of communication fur- 
nished by it—the railroads, the steamboats, and the telegraph-lines— 
would have but a limited sphere of action, if the States were isolated 
one from another. The legal barriers that formerly existed between 
peoples should be removed at the same time as the natural barriers, 
and this is really taking place, for, as science progresses and material 
interests become more developed, the ancient restrictive rules on immi- 
gration are successively modified, as also are the regulations on the 
legal condition of foreigners, on the necessity of passports, ete. But 
this alone will not suffice : sometimes it is necessary that governments 
mutually aid each other in the attainment of a result beneficial to all ; 
such, for example, as the extradition of fugitives from justice. The 
tendency is to create or regulate the relations between civilized coun- 
tries in such a way that, while the sovereignty and independence of 
each is guaranteed, the general interests, having a cosmopolitan char- 
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acter, will be found as satisfactory as if they were those of a single 
tate. In later years the development and application of this general 
idea, through the progress made by the physical sciences, have far ex- 
ceeded the hopes of the most sanguine. Take, for example, the post 
and the telegraph. A few years ago the wildest visionary would never 
have dreamed of the cordiality which to-day exists between the dif- 
ferent peoples in their international relations. The postal and tele- 
graphic services have contributed largely to this result. The same 
treaty unites Turkey and Russia, France and Germany, Montenegro 
and the United States. 

Down to 1830 the postal system was not very well developed even 
between different parts of the same country ; and of course was much 
less efficient between different countries, where greater obstacles to its 
progress would naturally be encountered. It was only after this period 
and in consequence of the new relations to which a long peace had 
riven rise, aided by the development of means of communication by 
land and sea, that the different countries felt the necessity of regulat- 
ing their international postal communications. Without studying those 
treaties as such, let us take a view of their object and utility. 

Two countries who wish to regulate their international postal ex- 
changes in a secure way must come to an understanding on the means 
of transportation they will use, whether it is by railroad, stage, steam- 
ers, or sailing-vessels, and what contribution to the expense of carriage 
will be made by the respective parties to the contract. The questions 
to be considered are: What will be the expense of mails thus trans- 
ported? Will the postage be paid by the sender or receiver? In 
what proportion will the expenses be borne by the offices codperating 
in this transportation? It is on these points also that naturally arise 
the chief difficulties, in consequence of the conflicting interests of the 
contracting parties, each viewing the matter fronr his particular stand- 
point, and each seeking to obtain the greatest benefits from the regu- 
lations adopted. 

In general, two postal administrations do not content themselves 
with exchanging mails directly between the two countries ; each of 
them, generally, has existing arrangements with other states which 
they use as an intermediary. For instance, France, on account of its 
geographical situation, plays this réle for a number of countries ; it 
serves as an intermediary for communications between the countries 
of Spain, Italy, Switzerland, Germany, Belgium, and Great Britain. 
A letter may have to traverse many countries to arrive at its desti- 
nation: thus, a letter addressed from Lisbon to the Hague passes 
through Spain, France, and Belgium ; it has three intermediate coun- 
tries to traverse. Therefore, regulations must be made between the 
services of direct exchange and those of transit. By transit we mean 
the countries traversed ; thus, the French transit is necessary to com- 
municate between the United States and Italy, under present regula- 
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tions. Another matter to be considered is the distinction between 
the maritime and terrestrial transits ; the former is ordinarily more ex. 
pensive than the latter, in consequence of the subsidies granted by many 
countries to steamers on their navigable rivers, and in some countries 
the railroads transport mail-bags gratuitously. The treaties haye 
therefore to regulate the transit, the manner in which it is to be effect. 
ed, and the remuneration. It must also regulate a great many other 
matters : for instance, what will be carried by the mails ? Formerly, at 
great distances, letters only were exchanged ; now journals and pam- 
phlets of every kind are carried, packages of merchandise, and even 
money and valuables. 

The system of isolated postal treaties between different countries 
has had its day, and what progress was possible under it has already 
been attained. Certain countries, which until recently remained outside 
of the international movement, have now entered into it with ardor, 
‘Thus in the year 1872 Russia, besides her postal treaty with France, 
signed postal agreements with Germany, Belgium, Italy, Holland, Den- 
mark, Sweden, Norway, and Switzerland. By an examination of the 
numerous arrangements which at this period were formed for postal 
relations, it is easy to ascertain a uniform tendency toward the devel- 
opment of international exchanges by lowering the rates of postage and 
by the simplification of operations. In 1862 the postal administration 
of the United States called the attention of foreign postal departments 
to this matter, and indicated the number of obstacles to foreign corre- 
spondence resulting from the difference in the principles as well as in 
the detail of postal arrangements—obstacles that could not be remedied 
but by an international concert of action. Consequently, it invited the 
members of the postal departments of the different nations to an inter- 
national conference. This conference took place at Paris in May, 1863, 
and was composed of delegates from fifteen countries ; its object, as 
declared by its president, was “not to discuss or to regulate certain 
practical facts which pertain to a sphere of negotiation beyond our 
powers, but to argue, or at least to consider and proclaim, certain general 
principles, certain speculative doctrines, which hereafter we may be 
forced to adopt in the interest of the public and of the Treasuries of 
our respective Governments.” The different problems of the postal 
exchanges were discussed with considerable acumen, and the result of 
the deliberations was the enunciation of the general principles, which 
were “of a nature to facilitate the relations of people with each other 
by way of the post, and to serve as a basis to international conventions 
looking to a regulation of these relations.” This conference of 1563, 
although bringing about no immediate result, had nevertheless a con- 
siderable influence :; it showed the possibility of an understanding and 
the advantages of discussion. Some of the ideas recommended soon 
afterward passed into practice. With the progress of time their prac- 
ticability became more apparent ; and a new conference was called, 
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not only to exchange ideas, but to lay the foundation for an actual 


treaty. Since 1865 there has been a Telegraphic Union. Why not 
also have a Postal Union? As a consequence of these negotiations, 
hich were interrupted by the Franco-Prussian War, and subsequently 
resumed, Switzerland convoked at Berne the delegates of the European 
Governments and of the United States on the Ist of September, 1873. 
Different powers, principal among which were France and Russia, 
having manifested an intention to abstain from the conference, it was 
adjourned. It reconvened September 15, 1874; and included dele- 
gates from all the European powers, from Egypt, and the United 
States. Notwithstanding the numerous difficulties met with, among 
which may be mentioned the differences resulting from the wide sepa- 
ration of some of the countries, the enormous inequality of their terri- 
tories, a great diversity of views on economic and financial points, and, 
finally, the power, always strong, of existing arrangements, a Postal 
Union was finally formed, after fifteen sessions of the convention. 

The delegates were many of them general directors of the postal 
departments of their respective countries. Those of Germany played a 
preponderating role in the Congress, because it was from them came 
the initiative of the reunion, and the discussion bore largely on their 
project ; the Belgian delegates also took an active part. The delegates 
of France and Great Britain were, on the contrary, not very active in 
the formation of the Union. France, for divers reasons, could not view 
the project with favor; she was principally kept back by fear of the 
consequences to her finances that would follow the signing of the 
treaty, so terrible was the strain on her exchequer of the trying events 
of 1870-71. Her delegates took no part in the discussions, nor in the 
voting on the different provisions of the treaty ; but the pressure of 
public opinion compelled her to sign the treaty which was concluded 
between the powers on the 9th of October, 1874. 

Besides the treaty, the delegates also signed a detailed regulation 
for the execution of the treaty. There is this difference between the 
two acts: the first can not be modified or amended but by the action 
of representatives fortified with the full powers of their Governments ; 
while the other can be agreed upon between the administrators of the 
various postal departments. The first is a diplomatic act, the second 
an administrative arrangement. The same course was followed at St. 
Petersburg, in 1875, in establishing the Telegraphic Union. 

The Union is not limited to the countries signing the Berne treaty. 
That treaty provided for the accession of new members ; and since 
1874 other nations than the original contracting parties have joined it, 
and in the near future we may see a universal postal association, em- 
bracing the entire world. 

Turkey, on account of its peculiar international situation, is distin- 
guished in this treaty from the other contracting parties, inasmuch 
as its foreign correspondence is made through foreign offices. Thus 
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at Constantinople there are bureaus established by France, Austria, 
Russia, England, and Germany, who occupy themselves with the inter. 
national postal service, in which Turkey takes no part. At Berne the Ot. 
toman delegate protested against this state of things, declaring that his 
Government wished to enter definitely into its rights, and that, besides, 
it was ready to do all that was necessary to carry out the requirements 
of the international postal service. The response to this was a demur. 
rer, on the ground that the protest was a matter of which the con- 
ference could not take cogmzance, and one that should be regulated 
between Turkey and the different states interested. 

The general principle of the treaty is thus stated in its opening 
article ; “ The countries between which the present treaty is concluded 
will form, under the designation of General: Postal Union, one single 
postal territory for the reciprocal exchange of correspondences between 
their postal departments.” 


SKETCH OF EDWARD D. COPE. 


HOUGH still a young man, having just entered on his prime, 

Professor Cope is widely known for his enthusiasm and industry 
in scientific pursuits. Already he has accomplished an amount of 
original work in his chosen field of investigation that would do credit 
to an ordinary lifetime, and that justly entitles him to the place he 
now holds among the foremost of American biologists. 

Epwarp Drixxer Core was born in the city of Philadelphia, in — 
1840. He is of English and French descent, and his ancestry on both 
sides is represented by names once prominent in the histories of their 
respective countries. As a boy he was particularly interested in scr 
entific studies, and also showed an early aptitude in the use of lan- 
guage, which has since developed into that remarkable power of lucid 
and fluent expression, even on the most abstruse of topics, for which 
he is now distinguished. He began to write on his favorite subjects 
when only sixteen ; but, as he was then occupied with what others 
had done, and presumably had nothing new to say, his writing at- 
tracted little if any public attention before he was twenty-five. Af- 
ter eighteen he studied with a private tutor ; subsequently graduated 
from the University of Pennsylvania ; studied comparative anatomy 
in the Academy of Sciences of Philadelphia, in the Smithsonian Insti- 
tution in 1859, and in Europe in 1863-64; and became Professor of 
Natural Science in Haverford College in 1866. The most important 
part of his scientific work is comprised in his paleontological studies, 
and the papers he has prepared concerning them. He began his ex- 
plorations in field geology in the Cretaceous green-sand of New Jer 
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sey in 1866, where he discovered fifty-eight species of vertebrates new 
to science, including the remarkable dinosaur, Loelaps aquilungis. 
Next he turned his attention to the Miocene strata of Maryland and 
North Carolina, where he found many cetaceans, of which half the 
species were new, and some were of great size. He also surveyed the 
Trias of the Atlantic slope, and contributed, by the identification of 
the genus Belodon, of Von Meyer, in North Carolina and Pennsylva- 
nia, to fix the determination of its age. In 1868 he was engaged, in 
connection with the geological survey of Ohio, in the examination of 
the characters of the air-breathing vertebrates, of which he deter- 
mined thirty-four species of fourteen genera, and defined the order 
St gocephali. 

His Western explorations were begun in 1870, when he visited the 
Cretaceous region of western Kansas, and found there some remarkable 
forms of fish, and the Liodon and Elasmosaurus, the largest known 
swimming saurians. His next excursion was for the exploration in 
1872 of the Eocene Bad Lands of the tributaries of Green River, in 
Wyoming Territory. Mr. J. King at one time made these beds Mio- 
cene, but Professor Cope claims to be the first to determine that they 
were Eocene. He found in them the remains of a huge mammal, 
with three pairs of osseous horns, or processes, on the skull, to which 
he gave the name of Loxolophodon cornutus. From this and other 
material, obtained at the time, he was able to determine the true char- 
acter of the Dinocerata, and to refer the groups to the Proboscide as 
asub-order. In the next year, as paleontologist of Dr. Hayden’s Sur- 
vey of the Territories, he conducted an expedition into northeast 
Colorado for the exploration of the White River beds. Among his 
discoveries here were five species of the new genus Symborodon, creat- 
ures of gigantic size, with long, horn-like processes on the front of the 
skull, and another animal about as large as a squirrel. In 1874, as 
paleontologist to Lieutenant Wheeler’s geographical surveys, he took 
part in studying the geology of northwestern and central New Mex- 
ico. The geology of the Northwest region, which, in the estimation 
of Professor Cope, had been previously misunderstood, was devel- 
oped, and a great tract of Eocene sedimentary rocks identified. A 
rich vertebrate fauna was found, in its main features identical with the 
Suessonian of Western Europe. The primitive type of the carnivora 
was first defined under the name Creadonta, and a gigantic bird also 
discovered. The same expedition explored the red beds of the Rocky 
Mountains and the Loup Fork bed of the Santa Fé. In 1875 Pro- 
fessor Cope determined that the vertebrates of this formation were 
reptiles and not mammals, as had been supposed, and their age was 
therefore set down as cretaceous instead of tertiary. This expedition, 
together with the previous one in the same horizon in Colorado, 
yielded forty new species, many of which were dinosaurs of high or- 
ganization. Some of the herbivorous forms were found to have an 
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exceedingly complex dentition, arranged in magazines, containing jp 
some instances as many as two thousand teeth. A new group of sap. 
rians and several batrachians were also discovered. Explorations 
were begun in the Jurassic beds of the upper Arkansas River, iy 
1877, which yielded some of the largest crocodilians known. Other 
expeditions were sent out into the Permian regions of Texas and jnto 
Montana and Nebraska. In the latter he discovered a new geological 
horizon between White River (lower) and Loup Fork (upper) Mio. 
cene, from which several species of peculiar character were obtained, 
Two expeditions to explore the Loup Fork beds of Kansas obtained 
numerous reptiles, and mammals, including horses, camels, a new mas- 
todon, and two new rhinoceroses. Explorations in Oregon were begun 
by parties sent out in 1877, and Professor Cope visited the field in 
1579, partly to examine the material that had been collected, among 
which he found many fine specimens, and partly to study the Pliocene 
deposit of that region, which was found remarkable for the prodig- 
ious number of the bones of birds it contained and for the occur. 
rence of flint implements. In all of these expeditions six hundred and 
thirty-five new species were discovered, including one hundred fishes, 
one hundred and seventy-five reptiles, ten birds, and three hundred 
and fifty mammals, from which have been constituted the extinct or- 
ders Actinochiri (fishes), Stegocephali (batrachians), Charistodera, 
Pythonomorpha, and Theromorpha (reptiles), Twniodonta, Credonta, 
and Amblypoda (mammals). 

Professor Cope has also contributed to the definite determination 
of the relative ages of the horizons of the interior of the continent as 
named by American geologists, and to their reference to correspond- 
ing horizons on the European scale, beginning with the Permian and 
including the Niobrara and Laramie Cretaceous, the Wahsatch, Bridger, 
White River, Truckee, Loup Fork, and Pliocene Tertiary formations. 

The scientific writings of Professor Cope are quite voluminous, and 
mainly technical in characterr. They relate to a variety of departments 
of natural history. The full list of them includes nearly three hundred 
titles of papers which have been published in the official reports of the 
Government surveys, the proceedings of the Philadelphia Academy of 
Sciences, of the American Philosophical Society, the American Asso- 
ciation for the Advancement of Science, in the “ American Journal of 
Science and Arts,” the “ American Naturalist,” the “Penn Monthly,” 
and through other channels. By far the largest number of these papers 
relate to the reptiles and fishes discovered in the different geological 
formations, extending from the Atlantic coast to the Rocky Mountains, 
in the surveys of which he has participated. Probably the next largest 
number concern the cetaceans and mammalia of those formations. 
About a dozen of them relate to the reptiles and fishes of tropical 
America ; half as many embody studies of the fauna, living and 
fossil, of caves. Many papers describe living reptiles and fishes. More 
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than thirty papers, published separately in advance by Professor Cope 
as “ Paleontological Bulletins,” were included in the official reports 
of the Government geological surveys of the Territories as special re- 
ports of the departments of the work which were assigned to him, in- 
duding general geology, and the identification, classification, and 
descriptions of new fossils and species. Among papers which do not 
fall exactly under any of these heads may be mentioned those “ On the 
Fresh-W ater Origin of Certain Deposits in West New Jersey ”; “The 
Birds of Palestine and Panama compared”; “ On some New and Little- 
known Myriapoda from the Southern Alleghanies ”; “ Intelligence in 
Monkeys ”; “ The Significance of Paleontology ”; “ Biological Research 
in the United States”; articles on “Osteology” and “ Comparative 
Anatomy ” in Johnson’s “ Cyclopedia”; “ Excursions of the Geological 
Society of France”; “The Fauna of the Lowest Tertiary of France”; 
“A New Deer from Indiana”; “The Modern Museum ”; “ Pliocene 
Man,” etc. His papers on evolution form a separate department. Pro- 
fessor Cope has been a diligent student of this subject, and has opin- 
ions of his own upon it. Among his principal contributions to its lit- 
erature are: “On the Origin of Genera” (1868); “ Method of Creation 
of Organic Types ” (1871); “ Evolution and its Consequences ” (1872); 
“Homologies and Origin of the Molar Teeth of Mammalia Educa- 
bilia” (1874) ; “ Consciousness in Evolution” (1875) ; “ Relation of 
Man to Tertiary Mammalia” (1875) ; “On the Theory of Evolution” 
(1876) ; “The Origin of the Will” (1877) ; “ The Relation of Animal 
Motion to Animal Evolution” (1878); and “A Review of the Modern 
Doctrine of Evolution” (1879). 

Professor Cope was for a long time Secretary and Curator of the 
Academy of Natural Sciences, of Philadelphia, and was chief of the 
Department of Organic Material of the Permanent Exposition of that 
city. He received the Bigsby gold medal of the Royal Geological So- 
ciety of Great Britain in 1879 ; is a member of the Geological Society 
of France, and of the American Association for the Advancement of 
Science. 
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THE PHOTOPHONE IN RESEARCH. 


HE elegant research of Professor 
Tyndall, which we publish in the 


present number, will well repay the care- | 
It is of in- | 
terest, not only on account of the very | 
complete confirmation of results pre- | 


ful attention of our readers. 


viously obtained by this physicist, but 
also on account of the novel method 
employed, and the promise this gives 
of wide utility. The photophone is 
barely six months old, but these experi- 


ments show that it already has a large | 
field of usefulness before it, and it is, | 
perhaps, not too much to expect that it | 


will prove to be one of the most deli- 
cate instruments at the command of the 
physicist. 
interesting for the very conclusive dem- 
onstration they afford of the causes to 
which the action of the instrument is 
due. 


termittent beam of light impinged were 
due to their expansion and contraction 


under the influence of radiant heat, and | 
this opinion is most fully borne out by 
the results obtained. The experiments, | 
while showing the great delicacy of this , 


beautiful instrument of Professor Bell, 
also incidentally show that some of the 
expectations with regard to it are un- 


founded. One of these is, that with it | 


sounds upon the sun may be heard. 
The fallacy of this has been recently 


pointed out, and the arrangement of the | 


apparatus adopted by Professor Tyndall 
clearly exhibits it. 


a previous sound, while in reality all 


that is necessary is that the impinging | 
intermittent—its variations | 
may be produced in any manner what- 


beam be 


ever, 


The experiments are further | 


It consists in as- | 
suming that the sound given out by the | 
absorptive body is the reproduction of | 


| Of the results of previous experi. 
| ments confirmed by this later research, 
the most important are those regarding 
the behavior of dry air and the vapor of 
water toward radiant heat. By a long 
series of beautiful and refined experi- 
ments, Professor Tyndall had shown that 
the former was perfectly transparent to 
/such heat, while water-vapor was a 
powerful absorbent of it. These results 
have been disputed by other experiment- 
| ers, and it needed, to definitely settle the 
controversy, some more delicate method 
of testing these substances than that 
furnished by the instruments heretofore 
at command. This has been supplied 
by this latest acquisition of science, and 
the first use of it appears to fully sus- 
tain Professor Tyndall's position. 


From the first, Professor Tyndall | 
states, he was convinced that the sounds | 
given out by bodies upon which the in- | 


BOOK PHYSIOLOGY ABROAD. 


We often hear subdued expressions 
of doubt as to the quality of the phys- 
iological teaching prevalent in girls’ 
schools. It is intimated that the knowl- 
edge the pupils get upon this subject is 
generally of a very loose and vague 
sort, so as to be but of little practical 
use. It is objected to what girls learn 

about in their physiological studies, that 

it is not entitled to be called knowl- 

edge at all—that is, they do not really 
_ know what they are studying about, but 

only remember certain stateiments as 

well as they can, while the information 
they get is not of a kind fit to be used. 
Whatever may be the fact in regard, to 
our own schools, it is pretty certain 
that the physiology taught to girls in 
some of the English schools is marked 
with all the bad qualities sometimes a 
cribed to our own. 

The London “ Globe ” gives a ludi- 
| crous illustration of the results of phys 
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iological teaching in the girls’ schools 
of the English metropolis. It seems 
that the National Health Society, laud- 


ably desirous of promoting the increase | 


of practical physiological intelligence, 
offered prizes to be competed for by 


the pupils of the girls’ schools under | 


the control of the London School Board. 
The response, however, was not very 
lively. Out of two hundred and thir- 


tr-four schools only eleven sent com- | 


petitors, it being presumed that in the 
other schools physiology is either not 
taught at all or so poorly taught that 
there was no emulation. The eleven 


xhools which were represented in the | 


examination, we are to suppose, were 
the best girls’ schools under the juris- 
diction of the board. Two hundred 
and fifteen girls attended and competed 


for the prizes, the examination being | 
conducted by Mr. McWilliam, who re- | 


ported the result to the London School 
Board. 

The “ Globe” says: “Many of the 
children appear to have been utterly 


uuable to understand the terms of the | 


questions. ‘Mention any occupations 
which you consider to be injurious to 
health, giving reasons for your answer.’ 
This question, Mr. McWilliam says, es- 
pecially appears to have puzzled them. 
One girl's complete answer to this 


question is, ‘ When you have a illness | 


it makes your health bad, as well as 


having a disease.’ Another says, ‘ Oc- | 


cupations which are injurious to health 


are carbolic acid gas which is impure | 


blood.’ Another complete answer is, 


few weeks to take plenty of fresh air 
to make us healthy and strong every 
year.” Another complete answer is, 


‘Why the heart, lungs, blood, which is | 


very dangerous.’ The word ‘function’ 
was also a great puzzle. Very many 
aswered that the skin discharges a 
function called perspiration. One girl 
says, ‘The function of the heart is be- 
tween the lungs.’ Another says: ‘ What 
isthe function of the heart? Thorax.’ 








Another girl, in answer to the sixth 
question says, ‘ The process of digestion 
is: We should never eat fat, because 
the food does not digest.’ 

“ Another class of errors is that of 
exaggerated statements, one girl an- 
swering, ‘A stone-mason’s work is in- 
jurious, because when he is chipping 
he breathes in all the little chips, and 


then they are taken into the lungs.’ 


Another says, ‘ A bootmaker’s trade is 
very injurious, because the bootmakers 
always press the boots against the tho- 
rax, and therefore it presses the thorax 
in and it touches the heart, and if they 
do not die they are cripples for life.’ 
Several girls insist that every carpenter 
or mason should wear a pad over the 
mouth; and one girl says that, if a 
sawyer does not wear spectacles, he 
will be sure to lose his eyesight. Fi- 
nally, one girl declares that ‘all me- 
chanical work is injurious to health.’ 


| Another child says that ‘in impure air 


there is not any oxygen, it is all car- 
bonic acid gas.’ Another says that if 
we do not wash ourselves ‘in one or 
two days all the perspiration will turn 
into sores.’ 

“One girl states that ‘ when food is 
swallowed it passes through the wind- 
pipe and stops at the right side, some 
of it goes to make blood, and what is 
not wanted passes into the alimentary 
canal.’ Another girl from the same 
school says, ‘ Venous blood is of a dark 
black color, and when it reaches the 
heart it is made by the heart a bright 


red color.’ Several girls from the same 
‘We ought to go in the country for a | 


school repeat this last error. Another 
girl says, ‘ The chyle flows up the mid- 


| dle of the backbone and reaches the 


heart, where it meets the oxygen and 
is purified.’ Another says, ‘ The work 
of the heart is to repair the different 
organs in about half a minute.’ An- 
other says: ‘We have an upper and a 
lower skin; the lower skin moves at 
its will, and the upper skin moves when 
we do,’” 
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THE TYNDALL TRUST FUND 
Ir may be recollected that, at the close 
of his lectures in this country, 1872-'73, 
Professor Tyndall left all the money he 


had received, except what was consumed | 
in expenses, as a trust, the income of | 
which was to be devoted to the assist- | 
ance of American students in physics 

ing over five hundred pages, and illustrated 


desirous of completing their studies in 
Germany. The fund was intended, of 
course, for those who were without suf- 
ficient means of their own for the pur- 
pose, and was to be only available for 
such students as had shown an inclina- 


tion for original studies, and some ap- | 


titude and capacity in pursuing them. 
Trustees were appointed to take charge 
of the fund, which was at first so small 
that it was thought best to let it accu- 
mulate until the income became suffi- 
cient to give a moderate support to two 
students. The increase of the capital 
has now reached a point at which the 
income of the trust becomes applicable 
for its purpose. 

The original trustees appointed by 
Professor Tyndall were Professor Jo- 
seph Henry, of Washington; General 
Hector Tyndale, of Philadelphia; and 
E. L. Youmans, of New York. The two 
former are dead, and President F. A. P. 
Barnard, of Columbia College, New 
York, and Professor Joseph Lovering, 
of Harvard University, Cambridge, have 
been appointed in their places. Appli- 
cations for the benefit of the trust can 
be made to either of the trustees. 





LITERARY NOTICES. 


Srupres rrow THE Brorocicat LABoraTory 


or Jouns Hopkins University. Parts 

I, II, and IV, and Scientific Results of 

the Chesapeake Zoological Laboratory, 

Session of 1878, forming Part III. 

timore: John Murphy & Co. 

Price, per Part, $1.00, 

WE can not too heartily congratulate 
Johns Hopkins University in being able to 
publish a work of such great value as the 
one before us. Its fame abroad will rest 


1880. 
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almost solely on these careful memoirs 
which have doubtless found their way late 
the scientific libraries of the Old World, 
and in return for which the university must 
have gained many additions to its ow, 
shelves. Through the liberal recognition of 
the value of scientific work, the trustees of 
the university can lay claim to a publication 
having already reached four parts, number. 


by forty admirable plates. 

The first part contains an elaborate 
paper on “The Normal Respiratory Move. 
ments of the Frog, and the Influence upon 
its Respiratory Center of Stimulation of the 
Optic Lobes,” by Dr. H. Newell Martin, 
Professor of Biology in the University, 
Among the many contradictory accounts in 
regard to the mechanism of this process, 
Professor Martin says that the first detailed 
description by Townson in 1794 is essen. 
tially correct in all respects. After giving 
the conclusions of various authors, he de. 
tails his own experiments, illustrated by 
diagrams. These consisted in carefully re. 
moving the central lobes and optic thalami, 
and, after observing the diagram made by 
the anirhal’s respiratory movements, he stim- 
ulated the anterior cut ends of the optic 
lobes by a crystal of salt, and carefully 
noted the results. He found that irritation 
of the optic lobes diminished the irritability 
of the inspiratory center, and increased that 
of the expiratory center. In conclusion he 
points out that the results of chemical stim- 
ulation of the corpora quadrigemina in the 
mammal, as described by Ferrier, “ corre- 
spond with the results of chemical stimu. 
lation of corresponding parts in the frog.” 

The next memoir, by Henry Sewell, B. 


' Se., is on “ The Development and Regenera- 
_ tion of the Gastric Glandular Epithelium 


during Feetal Life and after Birth.” A pro- 
longed study of the different cells in the 
glands of the adult stomach having failed 
to give the author such insight into their 


| various functions as he desired, recourse 


Bal- | 


was had to the stomachs of embryos; his 
material consisting mostly of embryo cats 
and dogs. He shows in summing up that 
“the stomach-glands are formed by ridge- 
like outgrowths from the surface of the 
mucous membrane. The hypoblastic cells, 
at first in a single layer, become several 
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avers thick before the formation of the 
ridges, and become single again over these. 
_, . By the intersection of the ridges, pits 
are left, which are the gland-pouches.” The 
“ovoid” cells are first specalized and later 


the central cells, the latter alone being con- | 


cerned in the formation of pepsin. 
The third article is by Professor Martin 
and Dr. W. D. Booker. Its subject is “ The 


Infuence of Stimulation of the Mid-Brain | 
upon the Respiratory Rhythm of the Mam- | 


mal.” Having found that chemical stimu- 
lation of the mid-brain of the frog caused 
accelerated or tetanic inspiratory and im- 
peded expiratory movements, experiments 
were made on rabbits to see if the same 
phenomena were exhibited by mammals. 


By an ingenious arrangement the animal was | 


made to breathe into a jar, the aperture of 
which was covered by an elastic membrane, 
and through a connecting lever was made 
to record, on a revolving cylinder, all the 


respiratory movements. The stimulus ap- | 


plied was by means of electrodes, connected 
with a secondary coil of a Du Bois induce- 
tion apparatus, The current from a single 
carbon-bichromate cell was sent through the 
primary coil. 

Reference must be made to this memoir 
for further details regarding the experi- 
mental methods employed. The general 
results are summed up as follows: “There 
lies deep in the mid-brain of the rabbit, 
beneath the posterior corpora quadrigemina 
and close to the ter, a respiration regulat- 
ing center, similar to that in the corpora bi- 
gemina of the frog: electrical stimulation of 
this center causes accelerated inspirations 
finally passing into tetanic fixation of the 
chest in an inspiratory condition, and cor- 
respondingly diminishes or altogether in- 
hibits expiration.” 


The paper of Dr. I. Edmondson Atkin- | 
son, on the botanical relations of T'’ricophy- | 
fon tonsurans, details some very carefal | 
experiments in cell-culture made in order | 


to determine whether excessive polymor- 
phism existed among these lower fungi. 

Dr. W. K. Brooks closes Part I with 
& memoir entitled “Preliminary Observa- 
tions upon the Development of the Marine 
Prosobranchiate Gasteropods.” For material 
the author studied two common marine snails 
from the first segmentation of the egg to a 


stage when it emerges with its full class 
characters. Among other things he shows 
that, while there is no stage that can be 
considered asa specialized gastrula, there are 
| presented at different periods of its develop- 
ment all the phases in the formation of a 
| gastrula; and also that, while the gastrula 
stage has disappeared, the gastrula form 
persists. 

Part II commences with a memoir by 
Professor Martin and Edward M. Hartwell, 
on the respiratory function of the internal 
intercostal muscles. The authors show how 
| conflicting are the opinions regarding the 

particular mechanical work done by these 

muscles; and how impracticable it is to 
| decide by a simple mechanical study as to 
whether these muscles are rib-elevators or 
rib-depressors. Dogs and cats were used in 
| their experiments, which show that the mus- 
cles in question are expiratory in their func- 
tion throughout their whole extent. 

The next paper, by Isaac Ott, M. D., en- 
titled “Observations on the Physiology of 
the Spinal Cord,” is an account of the au- 
thor’s investigations of the secretory func- 
tions, vaso-dilator centers, rhythmical func- 
| tions, genito-urinary functions, and path of 

secretory and inhibitory fibers of the cord. 

On the “ Effect of Two Succeeding Stim- 
uli upon Muscular Contraction,” by Henry 
Sewell, Esq., is a paper which affords an ex- 
cellent example of how minute and exact 
experiments should be conducted. Among 
other interesting facts it is shown that a 
“given maximal stimulus stirs up the un- 
tired muscle to a more powerful contraction 
| when it has been preceded by the excite- 
| ment ordinarily producing contraction.” 

In the “So-called Heat Dyspnea,” by 
Christian Sibler, M. D., is an attempt to get 
at the causes of the increased respirations 
in a dog, when it is subjected to a tempera- 
ture warmer than its own body. Finding 
previous experiments inconclusive, the au- 
thor not only repeats those of Goldstein, 
but details a number of new ones. His 
conclusions are: 1, That Goldstein’s experi- 
ment with the tube is inconclusive ; 2. The 
increased respiration following exposure of 
the animal is due to two causes, skin stim- 
ulation and warmed blood; 3. Of these, 
skin stimulation is the more powerful; 4, 
Apnoea can be produced in heated animals, 


| 
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if skin stimuli be cut off; 5. The direct 
action on the respiratory centers of the 
hotter blood of the heated animal is prob- 
ably not, or not only, due to its temperature 
but to its greater venosity. 

Dr. W. K. Brooks has an exhaustive 
paper entitled “ Observations upon the Early 
Stages in the Development of the Fresh- 
Water Pulmonates,” in which he discusses 
the works of Lankester, Fol, Rabl, Jhering, 
and others. The plates accompanying his 
paper are models of clearness. 


8. F. Clarke follows with an interesting | 


illustrated paper on “ The Development of 
Amblystoma,” which closes the number. 
Part III, devoted to the work of the 
Chesapeake Zodlogical Laboratory during 
the session of 1878, begins with an account 
by Professor W. K. Brooks of the organi- 
zation of the school, its location at Fort 
Wool, and the methods of study adopted. 
This is followed by lists of the plants and 


animals observed at Fort Wool—the former: 


by Mr. N. B. Webster and the latter by Mr. 
P. R. Uhler. The next paper, by Dr. Brooks, 
is on the development of Lingula and the 
systematic position of the Brachiopoda. He 
succeeded in getting the free-swimming larva 


of Lingula at a stage similar to the one de- 
scribed by Professor McCready many years 
ago, and carried it through to the early 


stage of the adult form. It is useless to 


attempt to do justice to this valuable con- | 


tribution without the plates which accom- 
pany it. 

The other papers in this part are “On 
the Larval Stage of Squilla,” by Dr. Brooks, 
and the “ Description of Lucifer Typus,” by 
Walter Faxon. 

Part IV contains a paper of great sci- 


entific and economic value, on the devel- 


opment of the oyster, by Dr. Brooks. Ger- 
man and French authorities had stated that 
eggs of the oyster were fertilized within 


the body of the parent, and were carried | 


by them until they had reached an advanced 


stage of development, when, provided with | 


shells of their own, they were discharged, 
and swam freely in the water until they be- 
came attached. Misled by these statements, 
Dr. Brooks had failed the season before in 
securing any results. On the 15th of May 
he commenced operations by opening oys- 
ters every day throughout the breeding-sea- 
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| son. His success in artificially fecundat; 
the egg was remarkable. Millions of 
were fecundated with but little trouble, f, 
| traced their developmental history from the 
segmentation of the egg to those stages aj. 
| ready described by European naturalists 
| He found the female oyster in various cop. 
| ditions: some in which the ovaries wer 
largely distended, and the eggs fairly oozing 
from the oviducts; others in which the 
ovaries were half filled, and others sitijj 
wherein the ovaries were quite empty, and 
in no case did he find a single fertilized egg 
in the ovary. Dr. Brooks emphatically says 
| that, so far as the oyster of Chesapeake 
Bay is concerned, “the eggs are fertilized 
outside the body of the parent, and that, 
_ during the period which the young Euro. 
| pean oyster passes inside the mantle cavity 
of its parent, the young of our oyster swims 
at large in the open ocean.” A very clear 
_ description is given of the anatomy of the 
oyster, as well as some practical points in 
regard to their artificial fecundation. A 
careful estimate shows that an average. 
sized female oyster contains about nine mill- 
ion eggs; an unusually large oyster may 
contain as many as sixty million eggs. 

Dr. Brooks’s investigations have a very 
practical bearing on the question as to the 
' final exhaustion of the natural oyster-beds 
on our coast by unlimited dredging. 

One would naturally think that with 
| such remarkable fecundity the question of 
| extermination need be hardly entertained, 

but the eggs after fertilization, if left u- 
' protected, meet at every moment of their 

existence enemies who devour them, and, 
when at a later stage they rise on the water 
and form a film on the surface, fishes de- 
vour them by millions. Dr. Brooks has 
shown that if the egg is not immediately 
| fertilized it soon perishes, and of course in 
its natural home the chances of its fertili- 
zation are infinitely less than in the artif- 
cial method actually tried. 

In a recent paper by Dr. Mobius a long 
| table is given showing the number of oy= 

ters taken yearly from the Bay of Cancale, 
on the coast of Norway, during the last 
hundred years. Dr. Brooks reproduces this 
table, to show that unlimited dredging has 
greatly reduced the production. 

Without detailing the process here, Dr. 
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Mobius estimates that each oyster born has 
iratovs Of a chance of reaching maturity. 
In the case of the American oyster, the 
pumber of eggs being very much greater, 
each one’s chance of survival is very much 
less. 

He shows, too, how extremely circum- 
scribed are the beds upon which the oyster 
thrives, and that it is a mistake to suppose 
that the oysters are promiscuously scattered 
on the shores of the bay. They can only 
flourish on certain grounds, though the 
young are widely scattered through these 
waters, as the partial development of in- 
dividuals everywhere attests. This Part 
closes with another article by the same au- 
thor, on “ The Acquisition and Loss of a 
Food-Yoik in Molluscan Eggs.” 

Incomplete as our account of these pa- 
pers must necessarily be, enough has been 
said to show that they are the records of a 
large amount of original thoroughgoing sci- 
entific research, the results of which will 
become increasingly valuable as they are 
more generally known. But of the man- 
ner in which these records have been brought 





together we can not speak so favorably. 
Several of the memoirs were first published | 
elsewhere, and in their collection the origi- 
nal paging and numbering of the plates | 
have been allowed to stand. The lack of | 
uniformity thus caused is very confusing, 
and, as the high character of the work will 
make it widely sought for purposes of ref- 
erence, much future trouble may be ex- | 
pected from this defect in its make-up. 


Tat Irish Lanp Question. By Henry 
George. New York: D. Appleton & Co. 
1881. Pp. 85. Price, 25 cents. 

Ix this essay Mr. George applies to the 
Irish land question the doctrine maintained 
in his now well-known work “ Progress and 
Poverty,” and appeals to the Land Leagues 
to openly espouse the reform he advocates. 
He insists that there is nothing special in 
Irish distress ; that it is not due to English 
oppression, but that it is the direct result of a 
land system that prevails in every civilized 
country. He points out that so far from Irish 





land tenure being worse than that of other 
countries, it is even more favorable to the ten- 


ant, and that, as a matter of fact, the land of | 
Ireland is under-rented. Ile argues forcibly | 
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| against the various schemes for a greater 
| subdivision of the land, showing that these 


' 
| 
| 
| 
{ 


can benefit the tenant but to a limited ex- 
tent, while to agricultural laborers and arti- 
sans they can bring no relief whatever. He 


| therefore urges the reform he advocates, as 
_ a final solution, not only of the land question 


in Ireland, but in every other country, and 
feels confident that, if the Irish trouble could 
be adjusted on this basis, the extension of 
the system to other countries would be but 
a matter of time. At the very outset of any 
proposal for the state to resume the owner- 
ship of the land, the question of compensa- 
tion to landholders must be met. In his 
previous work Mr. George has argued that 
the landholders ought to receive no compen- 
sation, an opinion for which he has been 
somewhat sharply criticised. In the present 
essay he again takes up the question and 
argues it at greater length. He denies that 
the case is one to which the statute of limita- 
tion can be made to apply, and claims that 
the landholder is not deprived of what is 
rightfully his, but simply estopped from 
further enjoying the fruits of the labor of 
others. 

The remainder of the essay is devoted to 
an insistence upon the importance of the 
right solution of the land question and the 
benefits that would follow the one the author 


proposes, 


MevicaL Hints oN THE PropvcTion AND 
MANAGEMENT OF THE S1nGine Voice. By 
Lennox Browne, F. R. C.S., Edinburgh. 
Eighth edition, revised, enlarged, and 
illustrated. New York: M. L. Holbrook 
&Co. Paper. Pp. 77. Price, 25 cents. 
Tus essay, which was first given in the 

form of a paper before a Musical Associa- 

tion, is intended to furnish the information 
most necessary and desirable for singers to 
possess, in a practical, untechnical shape. 

It considers—1. The laws of musical sound 

bearing on the question discussed ; 2. The 

organs of the human voice regarded as parts 
of a musical instrument, and their various 
functions as such; 3. The management of 
those parts under control of the vocalist 
which may perfect the voice; 4. The de- 
fects occasioned by mismanagement ; and, 

5. Directions on the hygiene and medical 

and dietetic management of the voice. The 

last topic is treated in full. 
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Report or tHe ComMissioner or Epvca- 

TION For 1878. Washington: Govern- 

ment Printing-Office. 1880. Pp. 730. 

Tue office of the Commissioner of Edu- 
cation is a peculiar one. It has no author- 
ity, but depends wholly upon voluntary as- 
sistance for the collection of the informa- 
tion which it undertakes to digest and dif- 
fuse, and its recommendations, if it makes 
any, can pass only for what they are intrinsi- 
cally worth. Its function, as the Commis- 
sioner well remarks, is that of “‘a national 
clearing-house’ of educational information, 
where what has been done is carefully record- 
ed, and that which indicates the good or bad 
may be selected.” That its work is more 
appreciated every year is shown by the 
steadily increasing number of its correspond- 


ents at home, who numbered 7,135 in 1878, | 


and the extension of its connections abroad. 
The present volume contains full informa- 
tion, with all the details, on the condition of 
public and private education in the United 
States, arranged by States, and according to 
the grade and character of the institutions, 


and one of the most satisfactory accounts of | 


the condition of education in foreign coun- 
tries that the Commissioner has yet been 
able to present. 


Puorometric Researcnes. By Wittiam H. 


Pickerina. 


THE POPULAR SCIENCE MONTHLY. 


ter, and the relative brilliancy of the red, ye: 
low, green, and violet rays determined, The 
standard used was an Argand gas-flame with 
a small screen interposed, so that the light 
yielded was just °67 candle-power, and , 
| candle was found to be wholly unsatisfae. 
tory for the purpose. The relative intep. 
sities of these portions of the spectrum were 
_ in each of the lights as follows, that of the 
yellow rays being taken at 100: Candle, 73, 
100, 104, 134; gas, 74, 100, 103, 125; lime, 
59, 100, 113, 285; magnesium, 50, 100, 293, 
1,129; electric light, 61, 100, 121, 735; 
moonlight, 87, 100, 155, 363; sunlight, 45, 
| 100, 250, 2,971. The great preponderance 
, of the violet rays in burning magnesium 
over those of any other artificial light clearly 
indicates a higher temperature, while by the 
same test that of the sun is much greater, 
| The temperatures for all the lights measured 
are: Candle and gas, 1,200° C. ; lime, 2,000° 
C., about that of melted platinum; electric 
are, 3,500° C.; magnesium, 4,900° C.; sun, 
| 22,000° C, This method of obtaining tem. 
peratures gives promise of being of great 
value, for, as pointed out by Professor Pick- 
ering, if the relation between increase of 
temperature and increase of violet rays were 
accurately determined, we could very readily 
determine the temperature of the heavenly 
bodies. 


Extracted from the Pro- | 


ceedings of the American Academy of } 


Cambridge, Massa- 

1881. 
Very little is known with accuracy of 

any terrestrial high temperature, while esti- 


Arts and Sciences. 
chusetts: University Press. 


mations of that of the sun vary between the | 


extreme limits of several million and two 
thousand degrees. In the researches to 


which this paper is devoted, Professor Pick- | 
ering has endeavored to determine some of | 


these temperatures by means of the amount 
of violet rays given off, these being the rays 


most abundant at the highest temperature. | 


The exact relation between these factors is 
unknown, but, by assuming one which his 
experiments led him to regard as probable, 
Professor Pickering has been able to make 
out a table which does not differ widely 


from the most reliable determinations here- | 
The lights of a candle, gas- | 


tofore made. 
flame, lime, magnesium, the electric are, 
moonlight, and sunlight were each examined 
by means of a spectroscope and photome- 


Srcpres or THE Foop or Birps, Insects, 
AND FIsHEs, MADE AT THE ILLINors State 
Laporatory OF Naturat History. Nor- 
mal, Ill. Paper. Pp. 160. 


Tue State Legislature of Illinois recently 
authorized an investigation of the food of 
the birds of the State, with especial refer- 
ence to agriculture and horticulture, and 4 
similar investigation of the food of fishes, 
with especial reference to fish-culture. The 
papers in this collection are the first results 
of the work. As the investigation procced- 
ed it was found that, to be full, it must 
include a consideration of parts of the gen- 
| eral subject of the reactions between groups 
| of organisms and their surroundings, organic 
| and inorganic. With this view the special 
papers are preceded by a more general one 
on “Some Interactions of Organisms.” Pa- 
| pers are also given on “ Insectivorous Cole- 
| optera,” and on “The Food of Predaceous 


| Beetles.” 
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(siren States Commission oF Fish anp 
Fisnenes. Part VI. Report or THE 
CoMMISSIONER FoR 1878, A. Inquiry into 
the Decrease of Food-Fishes. B. The 
Propagation of Food-Fishes in the Wa- 
ters of the United States. Washington: 
Government Printing-Office. 1880, Pp. 
988. 

Tue present report brings down the his- 
tory of the work of the commission to the 
end of 1878, and a part of it, especially 
that connected with the propagation of salm- 
on, to the date of the actual planting and 
disposition of the young fish in 1879. The 
sale of operations was increased during 
the year, in correspondence with the in- 
creased appropriations made by Congress, 
without bringing any material addition to 
the expense of the management. The his- 
tory of the operations includes’ the record 
of the progress of the planting of different 
varieties of salmon, of which we may men- 
tion the planting of California salmon in 
the Southern rivers, and of the measures to 
promote the increase of the white-fish, shad, 
herring, carp, and cod. The attempt to in- 
treduce the sole met with a second failure. 
An experiment in the artificial propagation 
of the sponge of commerce, by planting 


cuttings of live sponges, was successful, and 


gave much encouragement. The supple- 
mental papers are of great interest, and 
constitute of themselves a respectable li- 
brary of ichthyological literature. They em- 
brace numerous articles, by American, Scan- 
dinavian, and German writers, on subjects 
connected with fishery expositions, the sea- 
fisheries, deep-sea research, the natural his- 
tory of marine animals, and essays general, 
special, and practical, on the propagation of 
the different kinds of food-fishes. 


NatrraL THEoioey. 
New York: G. P. Putnam’s Sons. 
Pp. 302. Price, $1.50. 

Dr. Bascom, who is widely and favor- 
ably known as one of the strongest thinkers 
within theological lines, has here recast the 
theistic argument, and has endeavored to 
present it in a form which shall meet the 
changed conditions and enlarged knowledge 
of to-day. The argument is conducted in 
excellent temper, and is in many respects a 
strong and able presentation of what the 
intuitive philosophy has to offer upon this 


By Joun Bascom. 
1880. 
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| fundamental question. His attitude toward 


| current scientific doctrine and the spirit in 
| which he approaches his work are indicated 
| in the following quotation from the preface : 

“The opposition has changed front, and so 
| renders a corresponding change necessary 
| on the part of the defense. ‘ihis shifting 
of the conflict has attended on a great in- 
| crease of knowledge, and new views of the 
| methods of development in the physical 
world. We wish to recognize most fully 
the value of these attainments, and to see 
clearly their relation to theism. We are 
quite prepared to accept evolution —the 
present intellectual solvent of physical 
problems—in all the facts it offers, while 
we are still at liberty to give those facts 
the interpretation which is most in keep- 
ing with the two kingdoms, physical and 
spiritual, which make up the universe in 
its outer form and inner force. It is ex- 
actly here that we hope to add something 
to the work of our predecessors—1. In a 
more complete recognition of all the results 
of scientific inquiry ; and, 2. In pointing out 
the relation of these facts to an intellectual 
exposition of the universe.” Dr. Bascom, 
in his discussion of the-nature of the Deity, 
reaches the conclusion that a sufficient, posi- 
tive, and consistent idea of his nature is ob- 
tainable ; and he then, after stating the kind 
of proof necessary, carries his search for it 
through the organic world and into the “ ra- 
tional kingdom,” closing his argument with 
a consideration of the goodness of God and 
the bearing the evidence of this has upon 
his existence. The concluding chapter of 
the work is devoted to a discussion of im- 
mortality, its relation to natural theology, 
and the proofs of it from the constitution 
of man, and the character of the Deity. 





| DratnaGe For IleattH; orn, Easy Lessons 
in Sanitary Scrence. By Josern W1r- 
son, M. D., Medical Director, United 

States Navy. Philadelphia: Presley Blak- 

iston. 1881. Pp. 68. Price, $1. 

Tue author attempts, in this work, to 
present the subject, briefly and correctly, so 
far as he goes, in simple style and language, 
and in so familiar a manner as to make casy 
reading. He ‘first discusses the subject of 
land-drainage on farms and in country dis- 
tricts ; next the drainage of citics and town- 
| houses, closets, and plumbing. 
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Tue Carne anp Cutture or Cuitprex. A ) Pvesto Porrery. By F. W. Putxam. Pion 
Practica, TREATISE FOR THE USE OF the “ American Art Review” for Ry, 
Parents. DBy Tuomas §. Sozinskey, M. ruary, 1881. Pp. 4, with colored Pig. 
D., Ph. D., author of the “Culture of | . é ' 
Beauty,” ete. Philadelphia: H. C. Watts | Iv this paper are described a number of 


& Co. 1880. Pp. 484. Price, $2.50. | specimens of pottery of the Pueblos of Ney 
Mexico, with peculiar decorations, some of 
which provoke comparisons with the op 
namentation of the Cyprian potteries, The 
largest vessel, from Zuiii, is marked with 
considerable taste, and displays striking fig. 


Tue author’s object in this work is to 
give such information and advice as will en- 
able parents to perform intelligently their 
duty to their children in matters of physical 
and mental training, in health and sickness, 


The first part relates to the care of children, — of deer in black, and a conventional. 
and includes chapters on the conditions of | ized shrub in red. A water-bottle from faa 


health, diet, clothing, cleanliness, exercise, | Iidefonso - rudely fashioned in the shape of 
ete., the prevention of disease, and treat- | a bird, and is decorated, like some of the Cyp. 


ment in sickness of whatever character. 
the second part, physical and intellectual 


culture is discussed, with faithful attention ; 
to details and an evident desire to cover | Pueblo pottery. A comparison of modem 


the whole subject. The style is in many | specimens with ancient shows that the = 
places brief and pointed, in others diffuse, | hes Gcteriornted, The ornamentation in 

both kinds is confined to figures expressed 
Barpwis Locomotive Works, [Illustrated ||" See bes ae 

Catalogue. Second edition, Philadel- known. The representation of natural forms 

pia: J.B. Lippincott. 1881. Pp. 152, | #ppears to be of modern introduction. 

Price, $5. 

Tuts, while being a very elegant trade Ay yy Syrrn. By J. A. Farrer. New 
catalogue, is also something more, by reason York: G, P. Putnam’s Sons. 1881. Pp. 
of the summary of the progress of locomo- 201. Price, $1.25. 
tive construction in this country which it | Tus is the opening volume of a series 
contains. The account is in the form of a to be devoted to an exposition of the chief 
history of the works, but, as Mr. Baldwin contributions made to philosophy by English 
was one of the first and most successful loco- thinkers. In explanation of the purpose of 
motive-builders, the history of his efforts is | the project, the editor, Professor Iwan Mill. 
largely that of the continuous improvements Jer, says in the preface: “We seck to lay 
which have transformed the locomotive of before the reader what each English philos. 
1830 into that of to-day. In the catalogue opher thought and wrote about the prob- 
proper the various types of locomotives now | lems with which he dealt. . .. Criticism 
made at the works are illustrated by photo- | will be suggested rather than indulged in, 
graphs and scale drawings. and these volumes will be expositions rather 

| than reviews. . . . It is hoped that the se- 
“CHance” as A Mentat Restorative. By ries, when complete, will supply a compre- 

Joseru Mortimer-GraNviLLe. London: | hensive history of English philosophy.” 

David Bogue. 1880. Pp. 32. | Professor H. Sidgwick will contribute a 

Cnancr—of place, surroundings, or oc- | volume under the title of “ Introduction to 
cupation—is, the author believes, too often | the Study of Philosophy,” and arrangements 
prescribed without sufficient discrimination, have already been made for the carly ap- 
so that sometimes the patient’s situation is pearance of volumes upon Bacon, Berkeley, 
not improved, or may even be made worse, by | Hamilton, J. S. Mill, Mansel, Bentham, Aus- 
the new exercise or in the new place. The tin, Shaftesbury and Hutcheson, Hobbes, 
present essay is a study of the manner in | Hartley and James Mill. These will be 
which change may operate %eneficially, of | followed by others upon Locke, Hume, Pa- 
the kind of change that is good, and of the ‘ley, Reid, and later philosophic writers. 
principles by which the prescription of it |The design of the series is excellent, and, 
should be guided. | if all the contributors do their work as well 





In | Tan pottery, with figures of birds painted in 


black upon a white ground. A third vessel 
shows a more common ornamentation of 
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as Mr. Farrer has done his, it will be a val- 
uable one. The present volume is devoted 
to an exposition of the “Theory of the 
Yoral Sentiments,” in which the great econ- 
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ably aquatic in early life; that some of 
them were plainly precursors of existing 
forms, while others seem to have left no 
trace; that they show a remarkable variety 


omist endeavors to find for morals a secure of structure, indicating an abundance of 


foundation in the sympathetic nature of 


man. The work was in its time a notable 
one, and remains one of the most valuable | 
contributions of English thought to the sub- | 


ject. Mr. Farrer writes clearly and appre- 
ciatively, and has invested his subject with 
an interest that will make the book attrac- 
tiveto a large number of readers, The ex- 
position closes with an examination of some 
of the objections urged by writers at the 
time of the publication of the “Theory,” 
and is preceded by a brief biographical 
sketch of Smith. 


| insect-life at that epoch; that they differ 


remarkably from all other known types, an- 
cient or modern, and some of them appear 
to be even more complicated than their near- 
est living allies; that we appear to be, so 
far as either greater unity or simplicity of 
structure is concerned, no nearer the begin- 


| ning of things in the Devonian epoch than 


in the Carboniferous ; and that “ while there 
are some forms which, to some degree, bear 
out expectations based on the general deriv- 
ative hypothesis of structural development, 


| there are quite as many which are altogether 


| unexpected, and can not be explained on 

| that theory, without involving suppositions 

| for which no facts can at present be ad- 

duced.” We observe that some of the views 

| of the author are questioned by other natu- 
ralists. 


Tat Devoy1an Insects or New Brunswick. 
By Samvet H. Scupper. Boston: Bos- 
ton Society of Natural History. 1880. 
Pp. 41, with Plate. 

Carervt descriptions are given in this 
essay of six specimens of broken wings which 
were discovered in 1862 by Professor C. F. 
Hartt, in the Devonian shales of Carleton, 
near St. John, New Brunswick, and are now 


| Orance Insects: A Treatise ON THE In- 
surious AND BenericiaL INsEcTs FOUND 
ON THE OraNGE-TREES OF FLoripa. By 
Wittram H. Asumeap. Jacksonville, 
Florida: Ashmead Brothers. Paper. 
Pp. 78. 


| ue author has been engaged in special 


tory Society of St. John and of the Boston 


preserved in the museums of the Natural His- | 
Society of Natural History. The descriptions | 


and the author’s conclusions are supplement- | 
ed by a review of the character and age of the | 


formation in which the remains were found, 
by Principal Dawson, in which the evidence 
that it is Devonian is carefully collated. The 
wings are all of Newroplera, and of species 


to which are ascribed special relations with | 


From his detailed | . ere 
| whether beneficial or injurious—to the trees. 


the modern May-flies. 
examinations, Mr. Scudder reaches the con- 


clusion that nothing appears to interfere | 


with the view he has formerly expressed, 


that the general type of wing-structure has | 


remained unaltered from the earliest times ; 


that the fossils are nearly all of synthetic | 
types of a comparatively narrow range, | 
being about equally divided in structural | 


features between Neuroptera proper and 


pseudo- Newroptera; that they bear marks of | 
affinity to the Carboniferous Paleodictyop- | 
| adopted under a variety of circumstances 
cated structure than most of them, but with | 


tera, while they are often of more compli- 


this exception bear little special relation to 
Carboniferous forms ; that they were of great 
size, had membranous wings, and were prob- 


| specting them from cultivators. 


studies of the insects of the orange since 


| 1876, and publishes this volume in answer 


to numerous inquiries for information re- 
He gives 
systematic descriptions of numerous species, 
with illustrations of the most of them, and 
notes on the character of their relations— 


CrrcvLarRs OF INFORMATION oF THE BugEav 
or Epvucation: No. 4, Rurat ScHoon 
ARcuHITEcTURE. With Illustrations. Pp. 
106. No. 5, Enerisn Rerat Scnoors. 
Pp. 26. Washington : Government Print- 
ing-Office. 1880, 

Tue former work has been prepared by 
Mr. T. M. Clark, an architect of Boston, 
with the design of giving principles and di- 
rections suggestive of the plans best to be 


rather than of laying down rules to be in- 
considerately followed. It is intended to 


| cover the whole subject of school architect- 
| ure, with especial attention to the proper 
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heating and efficient ventilation of the build- 
ings. It begins with the consideration of 
the site and the digging of the well, and | 
closes with the elevations and finishings of | 
the schoolhouses. An article on log school- 
houses is added. Circular No. 5 is a state- 
ment of the working of the English educa- 
tion act of 1870 in districts outside of cities, 
prepared for the department, by Mr. Henry | 
W. Hulbert. 


Exectric LicgutinGc py INCANDESCENCE. Dy 
W. E. Sawyer. New York: D. Van | 
Nostrand. 1881. Pp. 189. Price, $2.50. | 
In these chapters Mr. Sawyer has given | 

a résumé of the present condition of electric 

lighting by incandescence, describing the 

chicf apparatus that has been so far de- 
vised. Ie begins his exposition with a con- 
sideration of the various electric generators, 
as these necessarily are at the foundation of 
any system of electric lighting. Of these 
the two important classes are those of the 

Gramme type, in which he includes those of 

Maxim and Brush; and those of the new 

Siemens type, in which he places his own 

and Edison's. The Wilde, De Meritens, 

and Lontin machines are also described, 
the first being characterized as the “germ 
of a perfect generator,” in that in it the in- 
tensity of the magnetic field is uninfluenced 
by the resistance of the external circuit, 
and a larger part of the entire current can 
therefore be used than in accumulative ma- 
chines. The review of incandescent lamps | 
includes those of Starr and King, Lody- 
guine, Konn and Kosloff, Bouliguine, Fon- 
taine, Farmer, Sawyer, Edison, and Maxim, in 
which the carbon is protected from the at- 
mosphere, and those of Reynier and Wer- 
dermann, in which it burns in the air. Of 
the ‘former, only the last three are regarded 
as practicable lamps, and of these the Max- 

im is considered as, in all essential particu- 

lars, a duplication of that of Edison. With 

regard to the duration of the carbon, Mr. 

Sawyer holds that the hope of making it | 

permanent is chimerical, as no material will | 

stand the strain to which an incandescent | 
conductor is subjected, and that the part of | 
wisdom, therefore, is to provide for its re- 

newal, In treating of the division of the 
current, four systems are considered—the | 
series, the multiple, the multiple-series, and | 
the series-multiple system. In the first, the 








| most desirable. 
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lamps are strung one after the Other upon 
one wire ; in the second, each lamp is hung 
on a branch between two parallel wires: jp 
the third, several lamps are placed upon a 
branch ; and, in the last, groups or bunches 
of lamps are strung upon one wire, For 
a large number of Jamps, Mr. Sawyer cop. 
siders the first arrangement impracticable, 
and the last, which he has adopted, the 
Regarding the cost of ip. 
candescent lighting, the conclusion is reached 
that it is not more than one seventh of that 
of gas for equal light, while the cost of 
plant, repairs, ete., will be much less. As to 
the future of incandescent lighting, and its 
relations to other forms of illumination, 
Mr. Sawyer expresses himself as follows: 
“The application of electricity to public and 
private illumination is a realization of the 


| near future no longer to be questioned. It 


is not probable, however, that electricity 
will ever entirely supersede gas ; indeed, it 
does not appear that illuminating gas has 
materially affected the consumption of illu. 
minating oils. There is room, and will doubt. 
less continue to be room, for all methods 
of artificial lighting, and it is not likely 
that, for many years to come, we shall wit- 
ness anything more than the extensive use 
of electricity—public buildings and private 
residences, streets, and squares better illu. 
minated than at present, and the new form 


| of light keeping pace with the progress of 


older and well-tried institutions.” 


Tue Cavse or Coton aMoNG Races AND THE 
Evotvution or Puysicat Beauty. By 
WituraM Suarre, D.D. New edition, re- 
vised and enlarged. New York: G. P. 
Putnam’s Sons. 1881. Pp. 36. Price, 
75 cents. 

Tue author's views are partly based on 
observations made among the different races 
of India. Ile supposes that lighter-colored 
peoples are developed from darker colored 


| ones by a process of evolution which cor- 


responds with the advance of civilization, 
and is promoted by the increasing habit of 
wearing clothing. The qualities which give 
a dark color to the skin are those which 
are necessary to preserve it against the in- 
clemency of the elements. As clothing be- 
comes more general, fuller, and more regu 
larly worn, they become less important for 
protection, and are finally nearly obliterated. 
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Taz Bor Excrxeers: WHAT THEY DID AND 
now THEY Dip IT. A Book for Boys. 
By Reverend J. Luxx. New York: 
G. P. Putnam’s Sons. Pp. 344. Price, 
$1.75. 

Tus useful book is another result of 
the author’s intelligent interest in the me- 
cjanical education of boys. He has con- 
tributed various volumes to this object, 
dealing with the subject in different ways, 
bat all aiming at a practical familiarity 
with mechanical operations, and successful- 
ly to combine working and thinking. The 
“ Boy Engineers ” begins with the construc- 
tion of a plain and simple workshop which 
acouple of boys extemporize, and then it 
follows them through a course of self-cult- 
ure in mechanics. They first get up a grind- 
stone for their purposes and learn to sharp- 
en tools. Then they make a lathe and go 
on with the preparation of various work- 
shop appliances. A wooden clock was next | 
constructed, and then they proceeded to | 
make an organ: Carpentry and the problem 
of house-construction were next attacked, | 
and after that they devoted themselves to | 
all sorts of mechanical contrivances and 
operations such as might constitute a fitting 





preparation for the thorough study of en- 
The book is well adapted to in- 
terest enterprising boys, and is full of ir 

formation that will be useful to many grown 


gineering. 


men. 


Averntcan Santtary Enoineerine. By Ep- 
warp S. Pamsrick, C. E. New York: 
“The Sanitary Engineer.” 1881. Pp. 
129, 

Iv the dozen lectures comprising this vol- 
ume Mr. Philbrick has made a very excellent 
statement of the main conditions to be ob- 
served in sanitary construction, and present- 
ed the chief considerations which show the 
need and importance of such work. In his 
introductory lecture he points out the great 
progress that has been made toward a high- | 
er standard of cleanliness, and the need of 
a continuance in the same direction to meet | 
the conditions of modern life. The first of | 
his two lectures upon ventilation he devotes 
to a very full statement of the conditions | 
which affect the purity of the air, the vitia- 
tion of it produced by respiration, lights | 
and fires, the proper amounts of watery 
vapor for different temperatures, the influ- | 





| ticable system for cities. 
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ence of the materials of walls in allowing 
an air circulation, and the position of the 
rooms with regard to exposure to the ex- 
ternal air, the results of the most trust- 
worthy experiments being given on these 
points. In the second lecture on this 
subject the various ways of moving air 
are considered ; and in this connection the 
different methods of heating are treated, 
their several advantages as determined by 
experience being indicated. In speaking of 
gaslight he points out what has been fre- 
quently pointed out before, but has been 
very little heeded, that, by the simple device 
of placing a duct above a chandelier, air 
vitiation by gas can be entirely obviated. 
This construction also secures excellent ven- 
tilation. The chapters upon drainage and 
sewage include a consideration of the dif- 
ferent systems of sewage disposal, the 
proper construction of sewers, the means of 
ventilating them, and brief descriptions of 
closets, traps, and the various appliances 
connected with the water-carriage system, 
which the author regards as the only prac- 
The subject 
throughout is considered with reference to 
American climatic conditions, 


Tue Foop or Fisnes. By S. A. Forpes. 

Bulletins of the Illinois State Laboratory 

of Natural History, November, 1880. 

Pp. 62. 

Tne author assumes that, by reason of 
its isolation from the land and from other 
water systems, a far more complete and in- 
dependent equilibrium of organic life and 
activity is found in a single body of water 
than in any equal body of land. Hence 
each form of life must be studied with ref- 
erence to its relation to other forms and to 
its whole environment, of which its food 
relations are one of the most important 
features. A number of definite general cor- 
respondences between structure and food 
are indicated by the study of certain struc- 
tural conditions about the mouth, throat, 
and gills of fish, of which it is hoped a full 
enough knowledge may be reached to en- 
able the character of the food of an un- 
known species to be determined by a mere 
inspection of the fish itself. The present 
paper is a contribution to the study in these 
relations of the Acanthopleri. 
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Extracts rrom Cuorpat’s Letrers. New 
York: “ American Machinist” Publish- 
ing Co. Pp. 320. Price, $1.50, 

Tuis is a collection of letters contributed 
during the past two years to the “ American 
Machinist,” and published under the above 
title. They treat of all sorts of topics con- 
nected with the work and management of a 


machine-shop in a bright, attractive style, | 
and are very interesting reading to others 


than machinists. To the young mechanic 
the book is of especial value for its constant 
insistence upon the necessity of good work 
if a man would rise, and its scorn of the 
careless and shiftless workman. The author 
does not stop to moralize, but this thesis is 
presented at every turn in the many exam- 
ples and illustrations of shop-work given, 
and in a way to enable the dullest reader to 
see its bearing. 
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The family, named from all the legs being 

| thoracic and generally similar, is represent. 

|} ed on land by the common “sow-bugs,” 
“hill-bugs,” and wood-lice. 


A Sytianus or ANnGio-Saxon Lireraturg. 
By J. M. Harr. Adapted from Bern. 
hard Ten Brink’s “Geschichte der eng. 
lischen Litteratur.” Cincinnati: Robert 
Clarke & Co. 1881. Pp. 69. 

Tuts work furnishes a history and analy. 
sis of Anglo-Saxon literature in its whole 
field and in the view of its various relations, 
with commentaries calling attention to its 
| leading characteristics, and pointing out the 
| peculiarities of particular authors and works, 


| Seconp Brenntat Report or tHe Super. 

TENDENT OF Pcsiic INSTRUCTION OF THE 
Strate or CoLrorapo. Denver: Tribune 
Publishing Company. 1879-1880. Pp, 
134, 


Tipe-Taptes ron THE ATLANTIC Coast OF | 


THE Unirep States For THE YEAR 1881. 
The same for the Pacific Coast. 


129 and 65. 
Tue tables give for every day of the 
year the approximate predicted times and 
heights of the tides at the principal ports 
on either coast, including fifteen ports on 


Price, 25 cents each. 


the Atlantic and four ports on the Pacific 


coast. For intermediate ports, tables of tidal 
constants are appended, from which the 
times and heights of the tides may be com- 


puted for those places by applying the cor- | 


rections which are designated to the figures 
assigned to the principal ports with which 
they are grouped. 


Report on tue Marine Isoropa or New 
ENGLAND aNnp Apsacent Waters. By 
Oscar Harcer. (From the Report of 
the United States Commissioner of Fish 
and Fisheries, 1878.) Paper, pp. 168. 
THE report includes descriptions of the 

species of /sopoda which are at present known 

to inhabit the coast of New England and 


the adjacent regions, as far as New Jersey | 
on the south and Nova Scotia on the north. | 


Besides the special labors of the Fish Com- 
mission, the collections of Professors Ver- 
rill and Smith, of Yale College, and others, 
have been used as aids in the study. The 
descriptions are full, and nearly all the spe- 
cies are figured in more or less of detail. 


Wash- | 
ington: Government Printing-Office. Pp. | 
f : I 


Tus pamphlet contains, in addition to 
the Superintendent’s review of his work for 
two years, a synopsis of the public-school 
system of Colorado, the reports of the coun- 
| ty superintendents and of the University of 
| Colorado, and the addresses delivered at the 
annual meeting of the State Teachers’ As- 
sociation. Of 35,566 children of school-age 
in the State, 22,119 were enrolled in the 
schools, and the average attendance was 
12,618. The expenditure per capita of 
| school population was $11.07, and the ex- 

penditure per capita of average attendance 
was $31.38. The university was attended 
by 121 students. The addresses before the 
Teachers’ Association include one on “ In- 
fluence,” by the President; a criticism of 
classical education, by Mr. David Boyd ; and 
a plea for the higher education of women, 
| by Mr. F. E. Smith. 


Paritio: Devotep To LEPmorTERA EXCLU- 
SIVELY. ORGAN oF THE New York Ent0- 
MOLOGICAL CLUB. New York: Henry 
Edwards, 185 East 116th Street. Janu- 
ary, February, and March numbers. Pp. 
12, each. Price, 32.00 for ten numbers. 


Tus magazine is published monthly, ex- 

| cept in the two “ summer vacation ” months. 
In connection with its special subject it will 
embrace within the scope of its articles 
| notes on the transformations and diseases 
| of the Lepidoptera, their use and detriment 
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the parasites which prey , 
to the human race, a = . P . | Discovery of a Fossil Bird in the Jurassic of 
upon them and assist in keeping them in | 


check, descriptions of new species, etc. The 
three numbers contain an article on the 


“Importance of Entomological Studies,” e | Rivers. 
biographical sketch of M. Achille Guenée, 


and numerous descriptions of species, with 
achromolith illustration of Edwardsia bril- 


lians. 
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How we feed the Baby. By C. E. Page, M. D. 
New York: Fowler & Wells. 1881. Pp. 144. 
Price, 75 cents. 

Unscientific Materialism. By S. H. Wilder. 
Reprint from “The International Review.” 
New York. 1881. Pp. 16. 

Annual Address of the President of the Mid- 
dierown Scientific Association. By Rev. Fred- 
erick Gardiner, D. D. Middictown, Counecticut. 
1381. Pp. 19. 


The Endowment of Scientific Research. By | 


Professor George Davidson, Ph.D. Fiom an 
Address before the California Academy of Sci- 
ences. Pp. 8. 

Our Trees in Winter. By John Robinson. 
From the * Bulletin” of the Essex (Ma-sachu- 
setts) Institute. Pp. 16. 

Department of Science and Arts, Ohio Me- 
ebanics’ Institute. Cincinnati. 1881. Pp. 12. 

“The Codperator.”” A Monthly Journal de- 
voted to the Promotion of Codperative Action in 
all its Forms. Vol. I, No.1. New York: A. R. 
Foote. 1881. Pp. 16. Price, $1 a year. 

Essay upon Ensilage. By J. M. Bailey. Pp. 10. 

Report of the Director of the Detroit Ob- 


servatory of the University of Michigan, from | 


October 1, 1879, to January 1, 1881. Ann Arbor, 
Michigan. 1881. Pp. 20. 


Industrial Conciliation and Arbitration. By | 
Rand é | 


Joseph D. Weeks, A. M. Boston: 
Avery. 1881. Pp. 73. 

Preliminary List of the North American Spe- 
cies of Agrotis. By A. R. Grote. Washington. 
ls8l. Pp. 16. 

Climatology of Florida. 
M.D. Savannah, Georgia. 


By C. J. Kenworthy, 


1881. Pp. 70. 


Railroads and Telegraphs: Who shall control | 
—- Springfield, Massa- | 


them? By F.H 
chusetts. 1881. Pp. 

President's Inaugural Address before the 
American Society of Mechanica! Engineers. By 
RK. H. Thurston. Pp. 16. 
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POPULAR MISCELLANY. 


Health and Material Prosperity.—The 
report of the Board of Ilealth of New Ia- 
ven contains, in a letter from Professor 


statement of the closeness of the relation 


| between a good sanitary condition and the 


material prosperity and wealth of a city or 
An individual, to prosper by 
his labor, must be reasonably well; the 
same is equally true of a community or 
state. In the intense competition of mod- 
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ern times, no sickly community can be | 
prosperous, It may be intelligent, and 
moral, and industrious, but it must be 
poor. Hence it is a duty, imposed not only 
by the claim of the individual on the com. | 
munity, but also by the vital interest of the | 
community itself, to protect every person 
in it against those diseases and dangers 
whose power for evil has grown along | 
with our civilization. The wonderfully 
rapid accumulation of wealth, far surpass- | 
ing anything ever witnessed in the past, | 
which is one of the characteristics of mod- 
ern times, is not due to improvements in 
machinery, to applications of science, to 
the spread of education, the decrease of 
wars, or the more extended production of 
precious metals, though all these have con- 
tributed their part, so much as to the better 
average health of civilized countries and 
the longer average term of life which is 
now secured to workingmen. Even now, 
a single pestilence like those with which | 
Savannah and Memphis have recently been 
afflicted, may set the most prosperous city | 
back many years. New Haven has had but 
one visitation of yellow fever, but it took 
the city eight or ten years to recover from | 
the visible effects of it, and a permanent | 
loss of “what might have been” was suf- 
fered at a critical period in the commercial 
development of the city, the value of which 
can never be ascertained or guessed. The 
sanitary work, which is of such importance | 
in this aspect of civic life, is often over- 
looked, because of its unobtrusive charac- 
ter; and it never more efficient than 
when it is least obtrusive. In the ordina- 
ry pursuits of business, the clang of ma- 
chinery, brilliant scientific applications, the 





is 





bustle, ete., “‘are more conspicuously in the | 
eyes of the public than the quiet, persist- | 
ent, unromantic, but heroic fight with un- 
seen but unwholesome influences which lurk 
in the air of our towns, These influences, 
mostly growing out of our modes of life, 
are ever present in all our cities, ever grow- 
ing unless checked, always producing dis- | 
ease, and from time to time especially in- 
viting pestilence.” Few cities can afford 
to allow a pestilence to invade them, “A 
single epidemic, but one fourth as bad as | 
that of Memphis last year, would cost this 
city,” says Professor Brewer, speaking of 
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New Haven, “more, and leave us wig 


| higher taxes, than the most expensive sys. 


tem of sewers and of garbage collection 
that was ever dreamed of here.” Mor. 
over, a pestilence is only an intensifie 
manifestation of disease, and most of its 
disastrous effects may be produced by pro- 
longed but general ill health; and it js 
perfectly safe to say that no Northern city 


ean be really prosperous and really sickly 


at the same time. 


The Mound-Builders,—The report of re. 
tiring President Pratt, of the Academy of 
Sciences of Davenport, Iowa, gives especial 
attention to the researches respecting the 
mound-builders, in which this association js 
much interested. One of the members of the 
society, the Rev. Mr. Gass, explored seventy. 
five mounds during 1880, about fifteen of 
which afforded relics to be deposited in the 
museum. According to the evidence of the 
mounds in the vicinity of Davenport, copper 
was a rare and highly valued article among 
the people who built them, so rare as to indi- 
cate that they did not work the copper-mines 
of Lake Superior or any others, and were not 
in communication with any people who did, 
The amount of drift copper still found in 
the region indicates that a sufficient supply 
for all that the mound-builders seem to 
have had could be accounted for from that 
source. The copper was all hammered; no 
evidence exists of any of it ever having 
been smelted or cast. The so-called copper 
axes do not seem ever to have been used as 
tools, and are supposed to have been kept 
as badges of wealth and distinction. The 
mound-builders smoked tobacco, but, as is 
inferred from the form of the pipes, 
ceremonially rather than for enjoyment. 
Among the great varicty of animal forms 
represented on the pipes, two distinctly re- 
semble the elephant, mammoth, or masto- 
don. Mr. Pratt declares that the Davenport 
Academy has evidence—the only evidence 
discovered so far—that the mound-builders 
had a written language. It exists in the 
shape of two inscribed tablets found in the 
mounds and deposited in the museum of the 
society, which have attracted considerable 
attention in this country and Europe, and 
to which, provided their genuineness can be 
maintained, much importance is naturally 
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attached by archeologists. They were kept , half in diameter. This chamber, or vesti- 
at the Smithsonian Institution for two | bule, communicated with another chamber, 
months,and were carefully examined there | also generally spherical, but of more irreg- 
by members of the National Academy of ular outline, three and a half inches in 


Sciences as well as by other persons ; _heli- 
otype plates were taken of them, and they 
were exhibited at the meeting of the Ameri- 
can Association at Boston last August. Mr. 
Pratt believes that the evidence of their 
genuineness is sufficient. The society’s col- 
lection of mound-relics is regarded as one 
of the best in the world. 


The Saliva and the Gastrie Juice.—Re- 


diameter, within which were several masses 
of leaf-paper similar to that made by the 
Texas leaf-cutting ant, but exccedingly fra- 
gile and without the cellular arrangement of 
the Texas paper. In pleasant weather the 
insects worked in two columns, one going 


each way—to the pine-trees and returning 


to the nest—and moving very deliberately. 


| Those in the column returning homeward 


cent researches reported by M. Defresne | 


line, diastase, and the gastric juice. It | 


has been debated whether the saliva is de- 
stroyed in the gastric juice or continues in 
the stomach its action on starch. M. De- 
fresne’s experiments prove that the saliva 
is paralyzed in pure gastric juice, but that 
with a mixed gastric juice containing only 
organic acids, saccharification proceeds as 


well as in the mouth. Ptyaline, then, differs , 


from diastase in that it is only paralyzed 
for an instant in pure gastric juice, but re- 
covers its action in the mixed gastric juice 
and in the duodenum, and is capable of 
continuing the process of saccharification ; 
while diastase is irrecoverably destroyed in 
hydrochloric solutions or in pure gastric 
juice, and is profoundly altered after pass- 
ing into the mixed gastric juice, so that if it 
still dissolves starch it no longer saccharifies 
it, Ptyaline is recommended as an excel- 
lent reagent for demonstrating the differ- 
ence between mixed gastric juice, which 
owes its acidity to organic acids, and pure 
gastric juice, the strength of which is de- 
rived from hydrochloric acid. 


Cutting and Slave-making ints.— The 
Rey. Henry C. McCook has contributed to 
the Academy of Natural Sciences, of Phila- 


| were carrying little pieces of the pine-needle 


or leaf, cut from seedling plants. They 


throw new light on the relations of ptya- | bore the load on the head, with one end 


held firmly by the mandibles, and the ef- 
fect at a little distance was “to give them a 
shoulder-arms appearance.” In cutting the 
leaf, the ant climbed out to a position near 
the end and applied her mandibles, moving 
around as she cut, till the piece was severed 
and fell. The architecture of the caves was 
a miniature copy of those of the Texas cut- 
ing ant. All the colonies were compara- 
tively small, and without visible connection 
with each other. The slave-making ants 
( Polyergus lucidus) were studied near Altoo- 
na, Pennsylvania. They occupied a cham- 
bered nest which was furnished with four 
gates, and extended to the depth of at 
least twenty-two inches underground; but 
the chambers were without orderly arrange- 
ment, apparently on account of the grav- 
elly nature of the soil in which they were 
built. Mingled in large numbers with the 
lucidus ants were working insects, of the 
species Formica Schauffussi. Two days 
after the nest was disturbed, the work- 
ing ants were observed cleaning out the 
galleries, with the apparent intention of 
closing the openings. Others were engaged 
in a migration, taking up the mistress ants 
by interlocking mandibles with them, and 
carrying them off up the perpendicular face 
of the cutting for eighteen or twenty inches, 


delphia, papers on a Northern cutting ant, and then for the distance of six feet over the 
and on the American slave-making ant, both | ground and through the grass. “ More than 


of which are of much interest. The cut- 
ting ant was observed at Island Heights on 
Tom’s River, New Jersey. Entrance to the 


once a slight opposition was made to this 
treatment. The slaves, or at least certain 
individuals of them, . . . seemed at times 


nest was afforded by a narrow tubular gal- | to have a prejudice against the presence of 
lery about two inches long, which led to a | lucidus ants above-ground, and would un- 
‘pherical chamber about an inch and a | ceremoniously seize them and carry them 
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below. I have seen a master, or more prop- 
erly ‘mistress,’ thus served several times, 
each time returning in a dogged sort of 
resistance to the will of her servitor. 
These inert mistresses, too, apparently know 
something of the bitterness of bondage to 
a capricious domestic help!” In the course 
of the migration, one queen was seen to re- 
sist carriage so vigorously that she was 
finally dropped, and, refusing to give the 
slave a hold on the mandibles, was seized 
by the wing and dragged off. “The /uci- 
dus ants seemed to have no volition in or 
direction of this movement. 
number from their porters during various 


stages of the transit, and they always wan- | 
dered about with a confused, aimless, and ir- | 


ritated manner until again seized and borne 
off by slaves.” Some of the ants were col- 


onized in Philadelphia, and observed more | 


closely. The masters were never seen to 
work. “The colony was changed several 
times in order to incite to new work in min- 
ing galleries and rooms; clusters of /ucidus 
were placed by themselves; they always re- 
mained idle. The slaves wrought with the 
greatest industry and energy as long as 
there was any need: the masters would 
crowd into the galleries, and move about in 
an aimless way, but I never could trace any 
attempt either at directing or aiding in the 
work. So, also, I never saw one attempt to 
eat. ... Yet they are in good condition, 
and evidently well fed. They are doubtless 
fed by the workers, who must disgorge the 
food.” But Dr. McCook could not see this 
going on. The /ucidus ants and the workers 
both seemed fond of the light, even of the 


I released a 


artificial warmth and light of the gas-light | 


globe, where they would “congregate in the 
comfortable glow.” The association of the 
two species in their singular relations has 
resulted in developing the warlike faculties 


of lucidus at the expense of its disposi- | 
tion to labor; but has not operated to de- | 


generate the soldierly courage and faculty 
of Formica Schauffussi, the working ant, 
for the individuals of this species will spring 
to repel a hostile attack as freely and fierce- 
ly as their masters, and will doit indepen- 
dently, too; and they are quite as able as 
ready to wage sucessful warfare. The /uci- 


THE POPULAR SCIENCE MONTHLY. 


Improved Electric Motor.—A new form 
of dynamo-machine has recently been de. 
vised by Mr. C. F. Heinrich, which the “Tq, 


_egraphic Journal” pronounces an important 
advance upon previous constructions. The 


main improvement is in the form of the 
armature, which the inventor has been led 
to adopt by a careful study of the Gramme 
ring and the way in which curyents are jp. 
duced in it. He finds that the inner side of 
the ring (that farthest from the field mag. 
net) produces on the coil a current opposed 
to the one induced on the part of the coil 
immediately in front of the poles of this 
magnet, and to this extent weakens the cur. 
rent and causes heat in the coil. When the 
field magnet is powerful and the ring thin, 
this effect is reduced, but the inductive ae. 
tion of the farther side of the ring is not 
wholly eliminated. He therefore makes the 
ring channeled, or of horseshoe cross-see. 
tion, the coils of wire being wound on the 
outside only. This removes the metal from 
the inner portion, and at the same time 
allows such a free circulation of air around 
the wires of the coil where they cross the 
base of the horseshoe that heating is effect- 
ually prevented. The ring is mounted and 
revolved between the poles of the field mag- 
net in the same way as on the Gramme ma- 
chine. 


Geological Features of Behring Strait. 
—Some curious geological features are 
noticed in Mr. W. H. Dall’s report of his 
last summer’s work in the coast and geo- 
detic survey of Alaska and the vicinity of 
Behring Strait. The country is not wholly 
without attractions, for when, on the 20th 
of August, the surveying-vessel, the Yukon, 
anchored behind Cape Lisburne, on the 
American shore of the Arctic Ocean, nearly 
two hundred miles north of Behring Strait, 
the air was balmy, the sun was warm and 
bright, no snow or ice was visible, and the 
banks were covered with flowers, among 


' which daisies, monk’s-hocd, and forget-me- 


dus ant appears to be spread over the whole | 


continent, except perhaps in the far south. 


| 


nots were conspicuous. At Point Belcher, 
too, the vegetation was quite dense. Beds 
of good coal, belonging to the true Car- 
boniferous period, are found at Cape Lis- 
burne, from which the revenue cutter Cor- 
win was satisfactorily coaled several times. 
Large lumps of coal lay on the beach at 
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Point Belcher, which had been pushed up | afoot from perpetual solid ice. Observations 


by the ice from the bottom of the sea. The 
peculiar geological feature of this region is a 
great formation of ice which seems to have 
the characteristics of a regularly stratified 


rock. 


en the water in the strait showed that it is 


warmest toward the American side, and be- 


At Point Belcher, pure ice is met at | 


two feet below the surface, and is of un- | 


known depth. At Elephant Point, Kotzebue 
Sound, the clay banks gradually rising along 


the beach to the eastward show successively 


two perpendicular faces of ice, “solid and 
free from mixture of soil, except on the out- 
side,” one above the other. The ice-face 
nearest the beach is covered with a coating 
of soil which bears a luxuriant vegetation. 
The whole formation, including the talus in 
front of the ice, may be about thirty feet 
high. Above this is a second talus, on a 
larger scale, ascending to the foot of another 
ice-face, which is also covered with herbage- 
bearing soil. The brow of the second bluff 


is about eighty feet above the sea ; from it | 


the land rises gradually to a rounded ridge 
three or four hundred feet high. At the 
height of two hundred and fifty feet a 
frozen stratum was found containing lumps 
of clear ice, that indicated the existence of 
solid ice, at no great depth below. Hence 
it is inferred that the whole ridge, two miles 
wide and two hundred and fifty feet high, is 
chiefly composed of solid ice overlaid with 
cay and vegetable mold. The ice gener- 
ally has a semi-stratified appearance, is only 
superficially soiled, is granular in structure 
for the outer inch or two, and internally 
solid and transparent or slightly tinged with 
yellow ; but is never greenish or bluish, like 
glacier-ice. Small pinnacles of ice run up 
into the clay in places, while in other places 
the ice itself is penetrated with deep holes in 
which clay and vegetable matter have been 
deposited. Holes were seen in the clay- 
molds of spurs of ice that had been melted 
away, and cylinders of muck and clay were 
found on the ice-face, that had once filled 
holes from around which the ice had melted. 
A strong, peculiar smell was often noticed, 
apparently emanating from dark, pasty spots 
intheclay. It was supposed to proceed from 
the decomposition of the remains of soft 
parts of mammoths and other animals. 
Birches and alders seven or eizht feet high, 
luxuriant herbage, and plants bearing deli- 
cious berries, grew with their roots less than 





| 
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comes gradually cooler toward the Asiatic 
side; that the temperatures are nearly uni- 
form from top to bottom, precluding the idea 
of the existence of a sub-surface current 
from the Arctic Ocean which carries cold 
water to the south; and that the northerly 
current through the strait and along the 
Arctic Ocean is probably chiefly dependent 
on the tide for its force and direction, and 
upon the warming of shallow waters for its 
high temperature. 


Minnesota Academy of Sciences.— The 
Minnesota Academy of Sciences was organ- 
ized seven years ago, and is now free from 
debt, and able to report its library and cab- 
inet in creditable condition. Although it 
has had to encounter a lack of sympathy 
from part of the community, on account of 
an apprehension that its tendency might be 
toward infidelity, the retiring President, Dr. 
F. L. Hatch, declared at the annual meeting 
last January, that in none of the papers 
read and published under the sanction of 
the Academy had any dogma of any one’s 
faith been touched, or a derogatory reflec- 
tion been cast upon the Christian’s sacred 
record, Professor N. H. Winchell, the in- 
coming President, made an address at the 
annual meeting, maintaining the right and 
duty of the State to establish and support 
institutions for the higher education. He en- 
deavored to show that the denominational 
colleges and universities had been backward 
in responding to the demand for the pro- 
vision of more liberal courses of scien- 
tific instruction ; and that no general move- 
ment was made by them in this direction 
till a system of scientific schools had been 
established by private enterprise and State 
aid, independently of them, and in the face 
of their indifference to the scheme. 


Units of Electrical Measurement.—The 
International Congress of Electricians, to be 
held in Paris during the summer, will doubt- 
less be called upon to consider the subject 
of a uniform standard for electrical measure- 
ments, The system of standards at present 
most used was adopted by the British Asso- 


| ciation after eight years of study and experi- 
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ment by a committee. In it all the units ; egraphic, domestic, and medical currents, 
of measurement are referred to three funda- | the microweber, or millionth of a weber, for 
mental units, the centimetre, the gramme, | telephonic currents. Telegraphic currents 
and the secund, whence it is called the centi- | vary in intensity from five to twenty milli. 
metre-gramme-secund system of units (ex- | webers; the currents of the Gramme ma- 
pressed by the symbol C.G.S.). The units | chines that feed the Serrin regulators, of 
practically employed—multiples or sub-mul- | from twenty to thirty webers. Some ma. 
tiples of the fundamental units—are the | chines used in electrotyping afford still more 
ohm, or unit of resistance (symbol R.), the | intense currents, often exceeding eighty we. 
volt, or unit of electro-motive force (symbol | bers, although their electro-motive force is 
E.), and ‘the weber, or unit of intensity (sym- very feebie. In France they sometimes 
bol I.). Their relation to each other is ex- | measure by the kilometre of resistance, 
meaning by that the resistance which is 
offered by a telegraphic wire four millime- 
value of two of the elements being known, | tres or about one sixth of an inch in di- 
that of the other can be determined. The | ameter, and a thousand metres or five fur- 
unit of resistance, or ohm, is determined by | longs long, which is equivalent to about ten 
a long and complicated formula, so that it is | ohms. The unit of Siemens (U. S.), employed 
easier to get itat once by comparison with | in Germany, represents the elastic resist- 
the material standard which is kept at Lon- | ance of a column of mercury having the 
don. Graduated resistance-boxes containing | length of a metre and a section of a square 
electric coils carefully adjusted to the resist- | millimetre, and is equivalent to 0°9536 of an 
ance-force they are intended to represent, | ohm. Several units of intensity founded on 
are sold by the instrument-makers. Some | the chemical action of electric currents are 
idea of what the ohm is may be given by | in use—such, for example, as may be found- 
saying that a wire of pure copper a metre | ed on the quantity of gases disengaged in a 
(or 39} inches) long and a milimeter in di- | minute by a voltameter placed in a circuit, 
ameter (or about ; of an inch) representsa | or the amount of copper that may be de- 


pressed by the equation, I = . , whence, the 





quently, fifty metres, or one hundred and | which is traversed by the current to be 
fifty and a half feet of such wire, will repre- | measured. Standard apparatuses have also 
sent an ohm. Common copper wire offers | been made, so graduated as to furnish ona 
a stronger resistance, so that only thirty or simple reading the intensities in webers and 
forty metres of it are required to represent | microwebers. 

anohm. The volt, or unit of electro-motive 

force, is not represented by any actual exact German Anthropoleogy.—The German 


resistance of one fiftieth of an ohm; conse- posited in an hour in an electrolytic bath 
| 


standard, but several constant piles exist, | anthropologists are making a study of 
the foree of which has been exactly meas- | the relative distribution of blondes and 
ured, which may be referred to. A Daniell | brunettes in aid of their investigation of 
battery, having its copper immersed in a | the origin and ethnological composition of 
saturated solution of sulphate of copper, | the German people. The reports on this 
and its zihe in a saturated solution of sul- | subject, presented by Professor Virchow to 
phate of zinc, has a force of 1°079 volt. The | the recent German Anthropological Con- 
electro-motive force may be measured in | gress, seemed to indicate the existence of 
practice by using galvanometers which are | centers of light-colored populations in 
graduated in volts, the exactness of which is | Schleswig-Holstein, the country of the low- 
proportioned to the amount of the resistance | er Elbe, Hanover, and Pomerania, and of 
they offer. One weber represents the in- | dark-colored stocks in Bavaria, along the 
tensity of a current having a force of a volt | Rhine, in western Belgium, and in Switzer- 
and passing over a circuit which offers an | land. No superiority over the other is as 
ohm of resistance. The intensities of cur- | cribed to either complexion, but the differ- 
rents in ordinary industrial use are repre- | ence is one of original stocks. The blondes 
sented by fractional units of the weber, the | appear to have come down from the north- 
milliweber, or thousandth of a weber, for tel- | east of Europe and pressed the native dark 





POPULAR MISCELLANY. 


race upon the mountain-spurs and the upper 
valleys. Herr Eckert reported to the Con- 
gress concerning the progress he had made 
in determining the differences in the skulls 
of the sexes. The feminine skull appears 
to be marked by a smaller volume, greater 
delicacy in the contours of the orbits and 
the structure of the jaws, the absence or 
inferior importance of the frontal sinus, a 
more gradual passage from the forehead to 
the root of the nose, and a flattening of the 
parietal bone. A discussion took place re- 
specting some Arabic silver ornaments and 
filigrees of the tenth and eleventh centuries 
which have been found in Northern and 
Eastern Europe. Virchow has concluded, 
from the occurrence of these articles, that 
an extensive trade existed in the ninth and 
tenth centuries between the regions of the 
Volga: the Baltic ports, and the northern 
countries, and the coasts of the Black Sea 
and the East. These Arabic ornaments are 
very abundant in the province of Posen, 
in some parts of Russia, and in Gothland, 
and Arabic coins are found in Norway and 
Iceland. A paper was presented by Pro- 
fessor Ranke, based on the statistics of 
recruits for the year, which appeared to 
show that a relation exists between the 
character of the country and the size of the 
men who inhabit it. The higher mountain- 
regions appear generally to produce the 
larger men. M. Kollmann, of Switzerland, 
read a paper showing that prognathism, 
which is believed to be an exclusive mark 
of inferior races, is of frequent occurrence 
among civilized people. The prognathous 
jaws which have hitherto been found in 
Europe have been considered as abnormal 
cases, or as examples of alveolar progna- 
thism ; but it is impossible exactly to sepa- 
rate alveolar from real prognathism. Some 
skulls from the heart of Germany, by what- 
ever rules or lines they are measured, show 
a greater degree of prognathism than those 
of the negroes of Australia; and the con- 
clusion, can not be avoided that this feat- 
ure is shared to a considerable extent by 
civilized people. An interesting communi- 
cation was made concerning the skull of 
Emmanuel Kant, whose remains had been 
ethumed in order to place them in the 
tomb built for them by the city of Kénigs- 
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but the remains of Kant were identified by 
comparing the skull with the cast which was 
preserved in the archives of Kénigsberg, 
with which it was found to correspond ex- 
actly. The bones of the nose were turned 
toward the right, and the superciliary arch 
had a greater development on the same side. 
The greatest cranial length was 182 milli- 
metres, the height 132 millimetres, and the 
breadth 161 millimetres, while the mean 
breadth of Prussian skulls is only 144°6 
millimetres. The forehead had none of the 
majesty attributed to a thinker; it was not 


| broad, and wasa little retreating.’ The tem- 





| 


berg. Two skeletons were found together, wagon. “Sometimes an animal is selected, 


ples had a fullness that compensated for 
this lack, and the left temple showed a pro- 
tuberance in the region of the third frontal 
circumvolution, the region in which the fac- 
ulty of controlling articulate speech is sup- 
posed to reside. The only extraordinary 
feature of the face was the height of the 
orbits. 


Life and Nature in the Campos.—Dr. D. 
Christison’s narrative of his journey to cen- 
tral Uruguay, given before the Royal Geo- 
graphical Society last fall, is full of curious 
illustrations of the primitive character of 
the life in a country which, although it has 
great capacities for development, is as yet 
hardly known abroad. The region to which 
the description applies is the estancia of San 
Jorge, on the south bank of the Rio Negro, 
almost in the center of the republic, which 
embraces an area of three hundred and 
sixty-four square miles. The journey from 
Montevideo was made in a diligencia, an open 
omnibus in three compartments, holding 
twelve passengers, and drawn by six half- 
broken or unbroken horses, which are driven 
in a manner peculiar to the Campos. In or- 
der to prevent accidents from unperceived 
faults in the roads, a cuartiador rides about 
twenty yards ahead of the team and conducts 
it by mears of a rope which at one end is 
fastened to the wagon-pole and loosely con- 
nected with the bridles of the leaders, and 
at the other end is attached to the saddle of 
his own horse. The stages are short, but 
the stops are very long, for the horses have 
to be driven in from the plain, and much 
talking has to be done before those which 
are needed are lassoed and harnessed to the 
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which has never been harnessed or handled | yavo, prickly climbers, and brush-wood, 


before, and it is only after a long struggle, 
requiring the utmost skill and strength of 
the mayoral and his assistants, that it is sub- 
dued, great roughness being used in lassoing 
and throwing it, while it is approached and 
handled gently in harnessing.” The road, 


like all the main routes in Uruguay, is | 
called the camino real, or royal road, but the | 


roads are all mere tracks over the Campos, 


chosen so as to avoid the steepest hills | 
and seek the easiest places to ford the | 
As a rule, the country can be | 
| scribed. 


rivers. 
crossed by ordinary stage-coaches on the 
natural turf in either direction. The land- 
scape is tame and monotonous, disposed for 
the most part in low, gently sloping downs 
or ridges, rising from sixty to two hundred 
feet above the valleys, “ covered with grass 
and generally unbroken by tree, bush, or 
rock.” The ridges are not furrowed by 
ravines, and show no traces of erosion. 
Signs of human habitation are rare. In a 
few instances the view was relieved by 
two or three ombie-trees (Phytolacca dioica), 
“large, handsome, shady trees, with soft, 
pith-like stems.” Near Florida were ob- 
served groups of stones, like cairns, “con- 
sisting of squarish blocks arranged in an 
artificial-looking manner,” a similar forma- 
tion to which, fifty miles farther west, 
called Serra, constitutes a true though min- 
iature mountain-range, and has been com- 
pared by Dr. Burmeister to the “ Teufels- 
mauern ” and “ Felsenmeere ” of Germany. 
The district of San Jorge, judging from the 
rocks of the dividing ridges, rests on a for- 
mation of volcanic origin, and is remarkably 


well watered by the Rio Negro and its tribu- | 


taries, the Carpinteria and Chileno, with nu- 
merous streams flowing through it. The 
mass of the country is covered with grass 
but destitute of timber, while the rivers are 
fringed with montes, dense belts of trees and 
shrubs. The grass is coarse and bunchy, 
endures the droughts of ordinary summers, 
and is profusely adorned with composite, 


yellow and purple oxalis, white, red, and | 


scarlet verbenas, many liliaceous plants, and 
a fine cenothera. The only native tree on the 
Campos is a thorny tala (Celtis tala). The 
montes are of comparatively insignificant 


area, and are composed chiefly of willows, | 


coronillos, laurels, the fruit-bearing gua- 


| comprising more than twenty specics jn all, 


The larger animals—the jaguar, puma, creat 


| ant-bear, and large deer—have nearly dis. . 


appeared, but the smaller animals and the 
rodents are well represented. Birds are 


| numerous and extraordinarily tame. Eagles 


would let the traveler throw clods at them 
and almost touch them, and the rhea ostrich 
would allow a man on foot to approach to 
within seventy yards before walking or trot. 
ting off. The most important insect is the 
leaf-cutting ant, which has been often de. 
It parcels out the Campos among 
its communities, the nests of which are 
generally about a hundred yards from each 
other, with five or six paths radiating from 
each till they approach the domains of 
their neighbors. Along these paths double 
streams of workers are constantly passing 
to and from the country, each ant of the 
returning stream holding aloft a piece of 
grass, a leaf, or a flower. Gardens must 
be protected against them by destroying the 
nests with boiling water or poisonous solu- 
tions—a difficult task, which has to be care- 
fully done. Another insect plague is the 
bicho moro, a blistering beetle, which at- 


tacks the potato-fields and eats regularly 


forward with almost incredible rapidity.— 
The return-journey to Montevideo was made 
in a bullock-wagon, a solidly built vehicle 
with an arched roof of zinc, perched on 
high, broad wheels made of pieces of wood 
so skillfully wedged together that every 
shock made them firmer, and drawn by 
means of a shaft which is of one piece 
with the body. The three or four yoke of 
powerful oxen, which form the team, are 
driven by a picador, who rides alongside, 
and the whole train, of which a single one 
of the wagons is only a member, is under 
the command of a mounted carrefero, or 
patron. The rate of traveling is estimated 
at from twenty to twenty-four miles a day, 
but is largely dependent on the weather. 


Physiology of Arsenical Poisoning.— 
MM. H. Caillet de Poncy and C. Livron, of 
the Medical School at Marseilles, have found 
that, when poisoning by arsenic takes place, 

the phosphorus which exists as phosphoric 
acid in the brain is replaced by arsenic. 
| The substitution takes place in the /ecithine, 
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a very complex nitrogenized compound, | 
which thus becomes transformed into an 
insoluble albuminoid substance. In acute 
poisoning there is no time for the arseni- 
med lecithine to be subjected to physiologi- | 
cal reactions and be eliminated, and the 
animal dies under the local influence of the 
poison without sensible variation of the nor- 
mal phosphorus of the nervous matter. In 
slow and chronic poisoning the replacement 
takes place slowly; arseniated lecithine is 
formed, and acts as ordinary lecithine, pass- 
ing gradually into the insoluble albuminoid 
state, while the phosphorus is steadily di- 
winished, giving place to the arsenic, 


The Otto of Roses.—The otto of roses 
consists of an odoriferous liquid containing 
oxygen combined with a solid hydrocarbon 
called slearoptene, which is destitute of per- 
fume. The quality of the oil is determined 
by the relative proportion of these sub- 
stances, and that is dependent chiefly on 
conditions of climate. The Bulgarian oils | 
contain about eightcen per cent., the oils 
distilled in France and England as much as | 
thirty-five and even sixty-eight per cent. of 
stearoptene. The difference in the propor- | 
tions is also shown in the higher tempera- 
ture required to melt the oil which contains 
a greater relative amount of stearoptene. | 
The Bulgarian oil melts at from 61° to 64°, 
French and English oils from 70° to 894°. | 
Even in Bulgarian oil a notable difference 
is observed between that produced on the 
hills and that from the lowlands. The most 
important source of otto of roses is a small 
district in Bulgaria or East Roumelia, stretch- 
ing along the southern slopes of the central 
Balkans, and approximately included be- | 
tween the twenty-fifth and twenty-sixth de- 
grees of cast longitude and the forty-second 
and forty-third degrees of north latitude. 
A suitable soil for the growth of roses is 
furnished, with need for but little manuring, 
by the decomposition of the syenite, which 
is the characteristic rock of the region. | 
The average summer temperatures of the | 
district are 86° at noon, and 68° in the 
evening. The rose-bushes do best on sandy 
slopes having a good exposure to the sun. 
The flowers of bushes which grow on in- 
clined ground are much richer in oil, and 
that of a stronger quality, than those raised | 





| teemed and dearer. 
expanded are gathered before sunrise, often 
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on level land, and are therefore more es- 
The flowers when fully 


with the calyx attached, and should be 
treated the same day. In Bulgaria, roses 


which have matured slowly in moderately 
| cold weather furnish the richest yields; in 
| England, the contrary appears to be the 
| case. 


The flowers are distilled for an hour 
and a half, with double their volume of 
water, in a copper still from which a pipe 


| passes through a tub that is kept constantly 
| cool by inflowing spring-water. 


After the 
distillate has been allowed to stand for a 
day or two at a temperature exceeding 59°, 
the oil is skimmed off from it. The residual 
liquors are used instead of spring-water for 
subsequent distillations. The rose-water 
which comes over last is extremely fragrant, 
and is much prized for medical and culinary 
purposes, Pure otto, carefully distilled, is 
at first colorless, but speedily becomes yel- 
lowish ; has a specific gravity of about 0°87, 
boils at 444°, and solidifies at from 51°8° to 
60°8°, or at higher temperatures in the case 
of inferior oils, and is soluble in absolute 
alcohol. It is tested by its odor, which can 
be judged only after long experience; its 
congealing-point (a good oil should congeal 
in five minutes at a temperature of 54°5°), 
and by the crystallization of the stearoptene 
with light, feathery, shining plates filling the 
whole liquid. It is sometimes adulterated 


| with spermaceti, which may be detected by 


its readiness to solidify, and by other essen- 


| tial oils, the effect of which is sometimes to 


lower the congealing-point. Rose-water and 
otto of roses are also produced in India; in 
Persia, where the trade, formerly important» 
has nearly disappeared ; in the Mediterra- 
nean countries of Africa, and in France. 


| The otto of the Provence rose has a char- 


acteristic perfume, which arises, it is be- 
lieved, from the pollen of orange-flowers, 
which is brought by bees to the petals of 
the roses. 


Effects of Petting on Animals.—Mr. A. 
D. Bartlett, of the Zodlogical Gardens, Lon- 
don, has remarked that while adult carniv- 


| orous animals—lions, tigers, leopards, ete. 


—can seldom be tamed and then only at the 
cost of danger, the young become very tame 
and fond of those who fecd and caress 
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them; on the other hand, housed vegeta- 
ble-feeding animals—stags, antelopes, oxen, 
sheep, and goats—if reared by hand from 
birth, become when adult the most danger- 


ous animals to be met with; while, if caught 
after they have grown up, they are timid | 


and fly from man. His experience with all 


animals of the latter class has been the | 
same as with the lamb, whose case he de- | 
scribes, that was brought up as “ one of the | 


family.” As it grew larger and stronger, 
it became self-conscious and independent, 
having “no fear and less gratitude,” and 
grew so saucy that it had to be consigned to 
a large field, where it became a terror to 
passers—for, “ with hop, skip, and jump, he 
was behind any one in an instant; with one 
good spring, the unfortunate traveler was 
on his hands and knees if not on his face” 
—and was finally sentenced to the butcher. 
Such of these animals as have been bred 
in captivity (not petted and handled) and 
reared by the parent, become exceedingly 
wild if an attempt is made to catch them, 
pack them up, or move them from one place 
to another. The reason for these curious 


manifestations appears to be that the tamed | 


animals, having lost their fear of man and 
become familiar with him, when the time 
comes for them to manifest their belligerent 
propensities, have no respect of persons, 
and are ready to attack their former friend 
as they would any other real or imaginary 
antagonist ; but, when anything new is at- 
tempted with them, it is as novel as it would 
be in their natural state, and awakens all 
their natural wildness. 


Fungi as Inseeticides.—The possibility 
of putting a limit to the depredations of nox- 
ious insects by cultivating the fungi which 
are destructive to them has been several 
times suggested. Professor Le Conte recom- 
mended the study of the epidemic diseases 
of insects, particularly of the fungoid dis- 
eases, with this view, in 1874. Charles IT. 


Peck, State Botanist of New York, advanced | 
a similar idea with reference to the fungi | 
which infest plants, in 1876, and in 1878 | 
described a large destruction of seventeen- | 


year-locusts and of the larve of insects feed- 
ing upon the alder by fungi. Dr. H. A. Ha- 
gen, of Ifarvard University, in 1879, thinking 
he had established the identity of the fungus 
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which destroys the house-fly with the yeast. 
fungus, recommended the use of the Jetter 
against noxious insects in general, Pro. 
fessor A. N. Prentiss, of the Botanical Lab. 
oratory, instituted a series of experiments 
during the spring of 1880 with the plants 
in the laboratory, upon the effects of the 
yeast-fungus upon the aphides and other 
insects preying upon them. The record 
of his experiments is given in the form of 
a journal in contributions to “The Ameri. 
can Naturalist.” The result of nine experi- 
ments as a whole, as also of many others 
not recorded, indicates that yeast can not 
be regarded as a reliable remedy against 
such insects as commonly affect plants cul- 
tivated in greenhouses and dwellings. The 
attempt to use it is liable to the further 
objection, that it will be very likely to in- 
jure many kinds of plants quite as badly as 
it will the insects. The experiments of Mr. 
Trelease, of Selma, Alabama, with the yeast 
upon the cotton-worm, led him to a similar 
conclusion with reference to its application 
to that insect. On the other hand, accord- 
ing to Dr. Hagen, Mr. J. H. Burns, of Shel- 
ter Island, New York, has had some success 
with yeast against the Colorado potato bee- 
tle, and it has been used upon the aphides 
in a greenhouse in Germany with great sue- 
cess. Professor Prentiss does not consider 
the question at issue decided by his experi- 
ments, for the yeast-fungus may be opera- 
tive on other insects and under other condi- 
tions than those with which he performed 
his experiments, and there may be other 
forms of fungus which, applied with discrimi- 
nation, would be effective. 


Examination of Germs in the Air.—Dr. 
Ferdinand Cohn and Dr. Miflet, of Breslau, 


| have been investigating experimentally as 


to the possibility of detecting the organisms 
which are regarded as the germs of infee- 


| tion and fermentation in the air in which 


they are supposed to float. Their experi- 
ments were carried on from the middle of 
March to the end of July, 1878, in the air 
of laboratories, operating-rooms, and the 
sick-rooms of hospitals; in the free air of 
the botanical gardens, and the air gathered 
at the surface of the soil of the garden ; and 
in the sewer-air of a court. They found— 
1, That numerous germs exist in the air in 
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a suitable condition to undergo develop- 
ment; 2. That these germs could be col- 
lected by the methods they employed, could 
be made to develop and multiply, and could 
be systematically distinguished and de- 
wribed; 3. That the presence of some of 
the germs which are commonly developed in 
fermenting substances was not detected in 
the air; 4. That the presence of germs of 


particular kinds was detected in air taken | 


from the surface of the soil; 5. That the 
air of the sick-chamber of a typhus-hospital 
appeared to be singularly free from germs 
capable of development, a result which was 


attributed to effective ventilation and dis- | 
infection; 6. That the air rising from the | 
sewer was rich in living germs; 7. That the | 


number of observations and experiments in 
this their first systematic investigation is 
not yet sufficient to enable them to deter- 
mine whether the difference in the number 
of germs collected from the air in different 
places may be taken as indicating a differ- 
ence in the healthiness of the several locali- 
tie—so far, they seem to give a negative 
result, 


Forestry in India.—An address by Sir 


William Temple, before the Society of Arts, 
on “Forest Conservancy in India,” calls at- 
tation to the vast destruction of forests 
which that country has suffered in common 
with other populous lands. Traditions show 
that the country was once covered with syl- 
van and other vegetation, but this dress has 
been removed, as the demands of man upon 


the surface have increased, and the most | 
important forest-growths are now found on | 


the mountain-ranges. The trees of India 
may be divided into two classes; those of 
the Himalayas, and those of the other 
mountain-ranges and the plains. 
of both classes are magnificent specimens 
of growth. The Himalayan trees are allied 
vith those of Europe and other temperate 


regions, and embrace, among the Conifere, | 


the cedar, the Pinus longifolia, most valu- 
thle timber-trees; the cypress, the fir, the 
jew, and the juniper, the latter the only valu- 


able tree that crows near Quettah. Of the | 
other orders are the ilex, oak, and wainut, 


of Simla,the plane-tree of Cashmere, the ma- 
ple, magnolia, laurel—here a great tree— 
the rhododendron, and the tree-fern, most 


The trees | 
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graceful of plants. The other mountains 
produce the teak, the iron-hearted sal, the 
anjun, with its white, bright, and smooth 
trunk like a great marble pillar; the saj, 
which often grows close by the anjun, and, 
having a black and rough trunk, offers an 
| effective contrast with it; the black-barked 
| bije sal; and the white-barked, weird-look- 
ing frankincense-tree. The plains furnish 
the babul, or acacia, the one tree which is 
universal in India; the mango, the figs, 
| among which are the banyan; and the 
India-rubber tree, bamboos, and palms in 
their varieties. The demands of the popu- 
lation for wood are immense, with thirty- 
seven million houses in British India, and 
one fifth as many in the native states, to be 
supplied, and all the implements of a people 
with whom iron is in comparatively little 
use. On account of the scarcity of wood, 
the people are obliged to burn manure for 
fuel, and thus to rob the soil of what should 
be returned to it, adding another to the 
agencies which are steadily impoverishing 
it. The absence of woods can not affect the 
total rainfall of the country, for the vapors 
that rise from the sea must be condensed 
somewhere, but it seriously affects its dispo- 
sition. The clouds pass over the hot, dry 
plains, and precipitate their moisture upon 
the mountains, where they cause swift tor- 
| rents to rush down into the lower country 
| and create destruction there. The capacity 
| of the soil to retain moisture is destroyed, 
| and the water which would be stored in the 
natural forest through the dry season is lost 
in a sudden drought. A Forest Department 
has been ercated by the Government within 
the last twenty vears, and gives special at- 
_ tention to the preservation of the remaining 
forests, of which the whole extent is about 
seventy thousand square miles. These for- 
| ests are divided into the “ reserves,” or for- 
ests which are carefully guarded, embracing 
_ about twenty-five thousand acres, and the 
“ protected ” forests, which are imperfectly 
guarded and preserved. The forests of both 
| classes have been decided to be the prop- 
erty of the Government. The reserves are 
placed directly under the care of the Forest 
Department. The protected forests are 
managed by the ordinary civil officers, un- 
'der the supervision of the Forest Depart- 
| ment. The management is directed to the 
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regulation of the cutting of timber, to the | 
control of the practice called “rab,” or of 
cutting the new shoots and twigs of trees 
to be burned for manure, to the prevention 
of jungle-fires, and to the regulation of 
pasturage by establishing blocks, or areas 
of forest range, to which grazing may be 
confined, while other blocks are held in re- 
serve to be entered upon after the grass of 
the former blocks has been consumed. The 
restrictions are imposed only in those forests 
which have belonged from time immemorial 
to the Government, as well under native 
dynasties as under British rule; and, where 
subordinate rights exist, they are recognized | 
and defined. Areas of jungle, of equal— 
probably of more than equal—extent with 
the forests, and ample for the general local 
use of the natives, have been everywhere 
marked off as belonging to the people, and 
are accessible to them without restriction. 
The “reserved” and “ protected” forests | 
furnish first and second class timber and | 
excellent fuel. The management of the | 
Forest Department has so far been attended 

with a considerable profit to the revenue of | 
the state. 





A New Disinfeetant.—When warm air | 
is forced through a hot mixture of turpen- | 
tine and water, a disinfecting substance | 
known in commerce as sanitas is produced. | 
It is an aqueous solution, characterized by | 
the presence of peroxide of hydrogen and 
certain camphoraceous substances. With it 
is found another substance, called sanitas- 
o!, also containing peroxide of hydrogen, 
which possesses a high power of oxidation. 
According to the account given of it by | 
Mr. C. T, Kingzett, the oil promises to be- 
come very valuable for sanitary purposes. | 
As it has been found an efficient agent for 
the decomposition of so stable a substance 
as iodide of potassium, it can hardly be 
doubted that it will also effect the oxida- 
tion of any animal or vegetable substances, 
particularly those which are in course of 
putrefactive decomposition. It has also the | 
property of being capable, after having 
once performed its measure of oxidation, of 
forming a new amount of active peroxide 
of hydrogen, which may be made available 
for further work. Several experiments, 
made by Mr. Kingzett, prove that this oil 
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is a powerful antiseptic. Beef put in wy. 
ter containing it was kept swect during pe. 


_riods of twenty-five and forty days; flour 


paste from thirty to fifty days; the white 
of eggs for fifty days; wine for one bun. 
dred days. The oil is not destined to sy. 
persede the sanitas, for it is too powerful 
in its action to serve the purpose to which 
the aqueous solution is applied, and is not 
adapted to meet the same ends, but be 
a valuable supplement to it. It may be 
added to glycerine, oils, or ointments, when 
they are applied to the body in cases of 
infectious disease. It may be evaporated 
for the fumigation of rooms which have 
been occupied by persons suffering from 
communicable diseases. Plane surfaces, as 
floorings and walls, may be disinfected by 
wiping them with a cloth or brush which 
has been dipped in the oil; and only a 
small quantity of oil is necessary for this 
purpose, for it spreads freely. It is slowly 
volatile, and may be used as an aérial disin- 
fectant. The emulsion in water may be 
applied in a great many places; and sprin- 
kled over sawdust it may be employed as 
an effective deodorant. 


The Color-Sense among Uncivilized Peoples. 
—Dr. Hugo Magnus, of Breslau, has just 
published a work containing the results of 
inquiries which he has made into the power 
of uncivilized people to distinguish colors, 
He sought to ascertain from direct evidence 
the extent to which the color-sense already 
exists among savages, and how great is its 
capacity for development, and to collect the 
terms by which they express their distine- 
tions of color. He prepared a set of ques- 
tions relating to the most marked colors, 
such as black, gray, white, red, orange, yel- 
low, green, violet, and brown, omitting those 


| shades to distinguish which some degree of 


education is obviously necessary, and sent 
them to physicians, missionaries, merchants, 


| and other persons in different parts of the 


world having intercourse with native races, 
who seemed able to afford information on 
the subject. As a whole, he has found that 
the color-sense of the ruder nations is cir- 
cumscribed by limits differing but little 
from those which bound the same sense 
among civilized people. In no race did he 
find an entire absence of the faculty of 
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distinguishing between the principal colors. 
Taking red, yellow, green, and blue, as the 
chief representatives of the colors of the 
longer and shorter wave-lengths, there was 
not one among the tribes coming within the 
range of the inquiry which did not show 
some knowledge of these four colors. This | 
knowledge must be considered as only rela- 
tive, and not as existing in the same degree 
anong all tribes. Savages exhibit impor- | 
tant differences in the degree to which their 
sense of color is capable of cultivation. | 
Some show considerable skill in distinguish- 
ing between different mixed and transitional 
colors, others are less keen to perceive tran- 
sitional colors, while there are some who are 
siow in marking the most distinct principal | 
colors without being wholly incapable of it. 
This dullness is shown chiefly in reference 
to the colors of the shorter wave-lengths, 
as green, and more especially blue. There | 
are tribes which have surprisingly little 
knowledge of these colors ; among them are 
some of the aboriginal tribes of southern 
India, whose color-sense is developed only 
to the perception of red, while their know]- 
edge of yellow and green and blue is most 
limited and rudimentary. The inhabitants 
of the island of Nias have one name for 
blue, violet, black, and green, another for | 
yellow and orange. Numerous observations 
are cited to prove that the capacity to dis- | 
criminate between the colors of the longer 
wave-lengths is sharper than that relative 
to those of shorter wave-lengths, An Eng- 
lish consul in the Loyalty Islands informs 
Dr. Magnus that the inhabitants of that | 
group understand the differences between 
colors very well, but confound them in nam- 
ing them. The negro tribes of Sierra Leone, 
distinguish between the several colors, and 
have words to indicate them. Gray and 
range are least regarded, and are spoken 
of as white and red. Blue and green are 
frequently confounded, but are seldom men- 
tioned as identical. The pastoral Ovahere- 
ros, or Damaras, of South Africa, are keen 
im their appreciation of the shades of color 
taat are marked on their cattle, and have 
names for all of them, twenty-six terms in 
ull, but have no names for the colors that 
are not cattle-colors, although they know 
them apart quite clearly, and will use for- 
tin words in speaking of them if it is 
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necessary. Sometimes, for lack of a better 
word, they will use their own word for yel- 
low, for blue, or green, but with a clear 
sense that they are applying it inaccurately, 
Most of the Damaras have come into some 
contact with civilization, but no important 
difference in the capacity to distinguish 


| colors can be found between the civilized 


and the uncivilized members of the race. 
The uncivilized, however, although they 
know them well enough, can not give names 
to blue and green, and think it strange that 
these colors should need names. A tribe 


on the Gold Coast are well acquainted with 


the difference between red, yellow, green, 
and blue, but are wholly destitute of terms 
for the colors of the medium and shorter 
wave-lengths, and seem to have names only 
for white, black, and red. Virchow found 


| similar conditions to exist among the Nu- 


bians, who were lately in Berlin, and a simi- 
lar indifference to the colors of the middle 
and shorter wave-lengths to prevail among 
them. Most of them were accurate in per- 
ceiving and naming the four higher colors 
of the scale, and black, white, gray, and 
red, but recognized the other colors with 


some difficulty. Professor Delitzsch has re- 


marked that the people of the ancient Se- 
mitic races had little appreciation of blue. 
This dullness in distinguishing the colors of 
the shorter wave-length contrasts striking- 
ly with the sharpness which people of all 
races display in distinguishing and marking 
red. 


Slanghter of Food-Animals among the 


| Jews.—According to the analysis of Dr. 


Rabbinonicz, of Paris, the Jewish Talmud- 
ic rules concerning the slaughter of food- 
animals were framed with the special ob- 
ject of providing for the infliction of the 
least possible suffering upon the animal, 
and df procuring the meat in the most 
wholesome condition for food. They pro- 


| hibit the stunning of the animal by a blow 


on the forchead, because it is far from cer- 
tain that the blow immediately annuls pain, 
and it is certain that it does not annul it if 
inflicted by an awkward hand. The rules 
require that the act of killing shall be-per- 


formed by the sweep of a long, sharp in- 


strument, which shall at once sever, more 
or less completely, the trachea and csoph- 
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agus. They do not require the arteries to ; condition observed by the practiced eve of 
be cut, for the nature of those vessels was | the slaughterer insures the rejection of the 
not known when the rules were made, but | animal as food.” 

the arteries and the important nerves around 
their sheath are cut in practice, and the ani- The Origin and Progress of Piscicuit. 
mal speedily faints into insensibility, and | are——M. Ph. Gauckler, in a recent work 
dies of hemorrhage. The important points | on fresh-water fishes, has reviewed the his. 
of the code are, that the steps in slaughter | tory of pisciculture from the earliest times 
shall be continuous, because any interrup- | to the present. In modern times, Dom 
tion, however minute, in the process, is like- | Pinchon, a monk of the Abbey of Réome, 
ly to prolong the sufferings of the animal | in the fourteenth century, hatched fish in 
and make it unfit for food; that the cut | boxes through which a current of water 
shall be made by a to-and-fro stroke, with- | was kept slowly flowing. The Chinese 
out any pressure beyond what is required to | practice of placing limbs of trees or herbs 
carry the knife down to the necessary depth; | in the spawning-places to collect the eggs 
that the incision in the skin shall accurately | has been in vogue from time immemo- 
coincide in length with the deeper portion, | rial in Europe, chiefly in the ponds of Bo- 
so as to leave no “tail” to the wound; that | hemia. A Swedish magistrate named Lund, 
the wound shall not be made so high as to | of Linképing, adopted it successfully in 
risk contact of the knife with the bony | 1761, after having casually remarked that 
structures above the cartilaginous rings of | eggs which clung to juniper-branches did 
the trachea, for this would be likely to cause | better than those which fell to the ground. 
preventable suffering to the animal, and com- | In 1834 Mauro Rusconi, an Italian, success- 
pel the rejection of its flesh as food; and | fully propagated the tench, the bleak, and 
that no tissue should be torn or jagged. The | the perch, in the lake of Como; and MM, 
candidate for a license to slaughter has to | Agassiz and Vogt began at about the same 
go through a long course of preparation, | time their embryological experiments on the 
of which a kind of rough anatomy forms a | Salmonida, with the view of multiplying 
part, and afterward to prove his compe- | one of the species in the lake of Neufchatel. 
tency to the satisfaction of the appointed | Mr. John Shaw, of Drumlanrig, adopted ar- 
authorities. The heart is also carefully ex- | tificial culture to increase the product of 
amined, to ascertain whether it is fit for | the salmon-fisheries of the river Nith, in 
food. The rules on this subject, although Scotland. His example was followed by 
made before anything was accurately known | Lord Gray, on the Tay, in 1838, and by 
of pathology, contribute, as a whole, to the | others in 1841. Joseph Remy, of La Bresee, 
selection of that which is good and to the | in the Vosges, made his first experiments 
rejection of that which is bad. The use | in artificial reproduction, having, by his 
of the blood is forbidden, and it is in | own investigations, discovered a process of 
the blood that science to-day tells us the | which Jacobi had given an account, but 
germs and the matters that are detrimental | which had not attained publicity eighty 
are most likely to be found and to be most | years before. M. Coste, of the College of 
active. The lung is the organ most dili- | France, perceived the importance of this 
gently searched and severely tested; and it | discovery and adopted it in 1850, while he 
is the lung which is most liable to disease, | secured a suitable reward to Remy. The 
and in which, when disease is present, it is | attention of several persons tn France was 
most obvious. Fewer directions are given | directed to pisciculture by the enthusias- 
concerning search for morbid conditions in | tic publications of M. Coste, and the experi- 
the other organs, “for, as it was known | ments of M. de Quatrefages and other mem- 
that animals were but rarely perfectly | bers of the Society of Acclimation. They 
sound in their entire system, a more rigid | were encouraged by the gratuitous distribu- 
search would have been nearly tantamount | tion of eggs and fry, which were liberally 
to depriving the people altogether of animal | furnished to French and foreign customers 
food. But, although a search for other | from the establishment of Huningue. Dur- 
diseased organs is not enjoined, any morbid | ing the later years of the French adminis- 
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tration, the quantity distributed amounted | and diagrams, professional advice had to be 
to twenty millions a year for species of the | sought by each householder for his own 


salmon family only. 
azation has been extensively carried on in 
England as a commercial speculation. Since 
1854 the Messrs. Ashworth have put 260,- 
(00 salmon in Lough Corrib, Connaught, 


Ireland. A special establishment has been 


by salmon. Important establishments for 
the artificial propagation of salmon have 


The business of prop- | particular case. 


What advice could the 


| public obtain? The plumber and builder 
| were interested parties, and not always com- 


petent ; engineers held their services at too 


| high a rate to be readily accessible to the 
majority ; public officers could not be called 
erected at Perth, and Cooper’s fish-ladders 
have been put in all the rivers frequented | 


been created in Holland. The basins of | 


the Zoblogical Garden of Ghent and of the 
Horticultural Society of Brussels have been 
adopted for purposes of hatching. Several 
lakes in Switzerland have been largely re- 


stocked by artificial means. The most prac- | 


tical results, according to M. Gauckler, in the 
perfection of processes, have been gained 
in America, and acknowledgment is freely 
made of the value of the labors of Baird, 
Livingston, Stone, Ainsworth, Seth Green, 
Collins, Mather, and others, in bringing 


upon unless there was probably some actual 
serious defect to be remedied. The thought 
occurred that an association of householders 
might be formed, to employ an engineer, at 
a fixed salary, who should make an inspec- 
tion, draw plans, and propose improvements, 
for each subscriber, at an expense to the 
latter only of his annual subscription. The 
subscription to the Edinburgh Association 
was fixed at one guinea a year. The sum 
has been found enough to answer the in- 
tended purpose, and the work has been 
conducted with entire satisfaction and suc- 
cess in that city for three years. The Lon- 
don Association requires an entrance-fee 
of two guineas for houses of less than four 


down the science from the domain of spec- | hundred pounds rental, and subsequent an- 


ulation to that of palpable facts and remu- 
nefative results. 


Sanitary Protection Associations.—San- 


nual fees of one guinea. A person joining 
either association and paying the entrance- 
fee obtains all the privileges of member- 
ship for a year without committing himself 


itary protection associations have recently to any further payments. He has a right 
been formed in Edinburgh and London, the | to a thorough professional inspection of all 
objects of which, as stated in the prospectus | the water and drainage apparatus in his 
of the London Association, are: 1. To pro- | house, including every pipe, tap, cistern, and 
vide their members, at moderate cost, with | sanitary convenience, for efficiency, leak- 
such advice and supervision as shall insure | age, smells, and ventilation, and the main 


the proper sanitary condition of their own 
dwellings; and, 2. To enable members to 
procure practical advice, on moderate terms, 
as to the best mode of remedying defects in 
houses of the poorer class in which they are 
interested. The associations are not in- 
tended as a substitute for a municipal in- 
spection, or to conflict with the public au- 
thorities, but to supplement their action. 
The idea of the associations originated, ac- 
cording to the statement of Professor Fleem- 


\ 


drain between the house and the town sew- 


| er, the opening of which, however, is at his 


| expense, 


As soon after the inspection as 
may be, he may receive a detailed report, 
describing the condition of his house, 
accompanied by a sketch diagram showing 


| every pipe and trap, in connection with 


which recommendations for improvements 


| are made when necessary, with rough esti- 
mates of the probable cost if they are de- 


ing Jenkin, the founder of the one at Edin- | 
burgh, in a paper read by him before the | 
| ations, and the suggestions are specific 
/ enough to enable the occupier to consult 


Society of Arts, in his endeavoring to ex- 
plain in a lecture the principles of sanitation, 
80 that they could be applied practically by 
householders. He found that he could not 
do it, but that, after all his efforts to make 


sired. The wishes of the occupier are taken 
into account, the more important are dis- 
tinguished from the less important alter- 


intelligently with his plumber or builder on 


| the subject. The society has no interest in 


recommending any expenditure, and the oc- 


the matter clear with general demonstrations | cupier has his option whether he will incur 
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any or not. If he concludes to have the 


work done, he may have it inspected, when | 


it is completed, or nearly so, and obtain a 
Certificate as to the sanitary condition of 
his premises. The second year’s inspection 
is a simpler matter than the first year’s, for 
it is guided by the results of the previous 


. * * | 
inspection, and has to be only comparative, | 


With respect to the efficiency of this sys- 
tem, Professor Jenkin says that it has been 
shown that the required services can be ren- 


dered in a thorough and efficient manner by | 


one resident engineer, for four hundred and 
fifty or even five hundred houses in one year. 
Twelve hundred houses have been put in 
order in Edinburgh, and there has not been 
during three years one case of complaint 
that the houses were not thoroughly exam- 
ined, or that the reports were not sufficiently 
detailed ; but, at the annual meetings of the 
socicty, member after member has arisen to 
express his satisfaction at the work. 


Dust, the Nucleus of Fog.—According 
to the researches of Mr. John Aitken, as 
described in a paper read by him before the 
Royal Society of Edinburgh, the formation 
of fogs and clouds is dependent on the 
presence of dust in the atmosphere. His 


view was illustrated by an experiment in | 


which steam was mixed with air in two 
large glass receivers, one of which was filled 
with common air, the other with air that 
had been filtered. Clouds appeared in the 
former vessel, while the air in the other one 
remained perfectly transparent. 
results attended an experiment with the 
air-pump, in the receiver of which a little 
water was placed to saturate the air. On 
removing a part of the pressure, a fogginess 
appeared, or nothing was visible, according 
as the air in the receiver was unfiltered or 
filtered. From these and other similar ex- 
periments, Mr. Aitken has concluded that, 
whenever water-vapor condenses in the at- 
mosphere, it always does so on some solid 
nucleus ; that dust-particles in the air form 
such nuclei; that if there were no dust, 
there would be no fogs, no clouds, no 
mists, and probably no rain; that the super- 
saturated air would convert every object on 
the surface of the earth into a condenser 
on which it would deposit; and that our 
breaths, when they became visible on a cold 


Similar | 


morning, and every puff of steam as it es 
capes into the air, show the impure and 
dusty condition of the atmosphere, fy. 
periments with other vapors than that of 
water showed that their condensation js 
governed by a similar rule. The condensg. 
tion is not produced by any particles which 
we can see, or even by those which are re. 
vealed by the sunbeam, for these may be 
driven off by heat and the fogs still be vis. 
ible, but by vastly more numerous, infini- 
tesimally small, and invisible particles which 
heat will not drive away. These particles 
may be furnished by the spray from the 
ocean, by meteoric matter, by the operation 
of almost every force. The products of 
all kinds of combustion give rise to them, 
The use of purer forms of coal, or even of 


| gas, does not avoid them, nor even appear 


to diminish their number. Common salt js 


| one of the most active fog-producers, but 
| the products of burned sulphur excecded 
| in this respect all the other substances ex- 


perimented upon. The density of the fog 
depends on the amount of fine dust in the 
air. If only a few particles are present, only 
a few fog-drops form, and they are heavy 
and fall like rain; if there are many, the 
more dust the finer are the fog-particles, 
and the longer they remain suspended in the 
air. Though the use of more perfect forms 
of combustion is not likely to prevent the 
generation of fogs, it will, by preventing 
the accumulation of smoke which now comes 
down into fogs and mixes with them, re- 
move the cause which makes them so dark 
and extremely annoying. 


Electric Lights for the French Coasts, 


_—M. E. Allard, Director of the Central 


Lighthouse Service, has submitted to the 
French Minister of Public Works propo- 
sitions for lighting the coasts of France 
with the electric light. He would begin by 
substituting the electric light for the pres- 
ent oil-lights in forty-two of the principal 
lighthouses, and adding sound-signals in 
twenty of them. The mean range of visi- 
bility of the present oil-lights is twenty- 
two miles on the ocean-coast and twenty- 
seven miles on the Mediterrancan coast. 
Within these radii they can be depended 
upon as signals dnring one half of the 
year; during the other half of the year 
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NOTES. 


they are liable to be interfered with by | 
unfavorable atmospheric conditions, so as 
to greatly reduce their radii of visibility. | 
With electric lights having the powers that | 
¥. Allard proposes to apply, the period | 
during which the penetrative power may 
be deficient will be reduced to sixty days, 
or one sixth of the year on the ocean, and to 
twenty-four nights, or one fifth, on the Med- 
iterranean coast. The cost of the proposed 
changes is estimated at seven million francs, 
or eight million frances if sound-signals are 
also provided. It is believed that the cost 
of keeping up the light after the change is 
made will be several times less than that of 
maintaining the oil-lamps. 





NOTES. 


A THERMOMETRIC bureau has been es- 
tablished, in connection with the Winches- 
ter Observatory of Yale College, for the 
more accurate graduation and verification 
of thermometers. The thermometers in com- | 
mon use are, as a rule, not graduated with 
any approach to scientific accuracy, and 
the best of them, however exact they may 
be when new, increase their readings rapid- | 
ly within a few months, so as to become 
as much as 2° in error in the course of a | 
year. This is a matter of particular impor- 
tance with clinical thermometers, of which | 
several thousand are bought every year; 
and to instruments of this class special at- | 
tention is paid. 


Tue late Mr. Frank Buckland has be- 
queathed his valuable museum of “ Econom- 
ic Fish Culture ” to the British nation, with 
the sum of £5,000 to go to the nation on the | 
death of Mrs. Buckland, to be applied to | 
the foundation of a professorship of eco- 
nomic pisciculture in connection with the 
Buckland Museum and the Science and Art 
Department at South Kensington. 


A svacrstion to employ artificial lights | 
for the capture and destruction of noxious | 
insects has found considerable favor. A | 
medal was awarded at the last exhibition of | 
agriculture and insectology in Paris for a | 
lamp especially adapted for catching insects. | 
The electric light has been found to be a 
very effective insect-trap, and its eventual , 
coming into use for this purpose in bug- 

infected gardens and orchards may be re- 

=_ as among the things that are pos- 
sible, 


Arreriograray is the name which Dr. 
Comte,a French army-surgeon, has given 
‘0 a novel application of tattooing as a help | 
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in the saving of lives. Believing that a 
large proportion of deaths by bleeding 
from wounds received in battle might be 
avoided if the men knew just where to apply 
compression to the arteries till the surgeon 
should come, Dr. Comte has marked the 


| most suitable points for the application by 


; 
| 


tattooed designs on the skins of the men of 
his regiment. 


Mr. Tuomas Meenay, of Philadelphia, has 
observed that the Yucca gloriosa has the 
property of collecting moisture on the outer 
surface of its flowers to such an extent 
that drops will fall to the ground. In the 


| plant in which this peculiarity was first 


noticed, the whole outside of the flowers 
was covered with moisture ; it accumulated 
in drops at the tip of each leaf of the peri- 
anth, and the under leaves showed by their 
appearance that a dropping of water had 
been going on for some time. Mr. Meehan 
could not decide whether the liquid was an 
exudation from the leaves, or had been con- 
densed from the atmosphere through some 
special property of the plant, like that 
which is attributed to the rain-tree ( Pithece- 
lobium saman) of Peru. 


Cart Weyprecnar, one of the command- 
ers of the Austro-Hungarian Polar Expedi- 
tion in the Tegetthoff, which discovered 
Franz-Josef Land in 1874, died in Vienna, 
March 29th. 


MM. F. Fovgvé and A. Michel Lévy have 
produced an artificial basalt identical in all 


| respects with the natural basalts, and par- 


ticularly so with that of the plateaux of Au- 
vergne. The experiment is regarded as es- 


_ tablishing the igneous origin of the basalts. 


M. Lerranc has called attention in the 
“Journal de Pharmacie” to woolen mat- 
tres.es as a possibly fertile nidus for dis- 
ease. In a large city such mattresses may 
represent millions of fleeces that have been 
only partly cleared of grease, and have, 
moreover, been affected by long use through 
successive generations. They are rarely effi- 
ciently purified, and might become an active 
medium for the propagation of infection. 


Sanino BertHE ot, an eminent natural- 
ist, died at Santa Cruz de Teneriffe in No- 
vember last, in the eighty-seventh year of 
his age. He had made the Canary Islands 
his home for sixty years, and had done 
much to increase the knowledge of their nat- 
ural history. His principal work was the 
preparation, in conjunction with Mr. Philip 
Barker Webb, of a series of six quarto il- 
lustrated volumes on that subject (“ Nat- 
tural History of the Canary Islands” ), 
which was published in 1828. He was con- 
sul of France, and a member of the princi- 
pal scientific societies of the Canaries and of 
Europe. 
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Mr. Ports, of the Academy ef Natural | 


Sciences of Philadelphia, observes that the 


order Spongide has many more representa- | 


tives in our fresh waters than has generally 
been supposed. He recently described to 


the Academy three species of Spongilla | 


which he found in a small stream near 
Philadelphia. Since then he has found the 
Spongilla fragilis of Leidy plentifully in the 
Schuylkill below the dam, and a lacustrine 


form above the dam, and has obtained | 


a very slender green species which appears 
creeping along stems of Sphagnum, etc., in 


a swamp near Absecum, New Jersey; a | 


beautiful species from the Adirondack 
lakes ; another lacustrine form from the lake 
near the Catskill Mountain House ; and four 
species from an old cellar at Lehigh Gap, 
Pennsylvaria. 

Mr. Epwarp R. Atston, a British work- 
ing naturalist of growing reputation, died 
in London, March 7th. He contributed ar- 


ticles to “The Zodlogist ” and other jour- | 
nals, chiefly on mammals and birds, pub- | 


lished an account of a journey to Archangel 
and of the birds he observed there, was en- 
gaged in the compilation of the part of the 


“ Zolodgical Record” relating to mammals, | 
and of the new edition (1874) of Bell’s | 


“ British Mammals,” published a revision 
of the genera of the Rodentia (1876), and 
“Memoirs on the Mammals of Asia Minor” 
(1877 and 1880), and prepared the “ Mam- 


mals” of Salvin and Godman’s “ Biologia | 


Centrali-Americana ” (1879 and 1880). 


Honor To American Scrence.—Professor | 


John W. Draper has been elected one of the 
twelve honorary members of the Physical 
Socicty of London, under the presidency of 
Sir William Thomson. 


Proressor 8. Carvin, of the University 


of Iowa, not R. S. Calvin, as it was errone- | 
ously printed, is the author of the article | 


entitled “A Picce of Coal,” published in the 
March number of the “ Monthly.” 


Dr. James Lewis, a well-known Ameri- | 


ean conchologist, died at his home in Mo- 
hawk, New York, February 23d. 


“Lanp anp Water” has a curious ac- 
count of a rat which, feeding upon the oys- 


ters in an oyster-cellar in London, was | 


caught by one of the mollusks and held fast 
by the tail, It adds: “ We have seen sev- 
eral instances of mice being caught by oys- 
ters. In the collection of the late Frank 

Suckland were several specimens, but in all 
these instances the mice were caught by 
their heads. In one case, two mice had 
fallen victims to an oyster.” 


Mr. Jonn B. Hanser has made a study 
of the source of the drift-ice which ac- 


cumulates in the harbor of New York dur- | 


ing the severe weather of winter, and has 
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traced the principal part of it to the Tap. 
pan Zee and Haverstraw Bay. In onder tp 
prevent future obstruction of the harbor 
he proposes to confine the ice to the water. 
in which it is formed, by stretching cable. 
netting across the river at the narrows 
below the Tappan Zee. The cost of the 
structures needed to effect the object would 
be, he believes, less than the amount of 
damage now frequently suffered from ice in 
a single season. The presumption that his 


plan would be sufficient is strengthened by 
the fact that the bridge of the Central Rail. 
road of New Jersey over Newark Bay has 
_ wholly stopped the drifting of ice from that 
| water through the Kill van Kull. 


M. pe Moton has obtained from the peats 
of Brittany, by means of suitable reagents, 
benzine, paraftine, fatty oils, phenols, resin. 
ous matters, acetic acid, and seventeen or 
eighteen per cent. of a waxy substance anal. 

, ogous to the resins, which in distillation fur. 
nishes enough paraffine to make the prep. 
aration profitable. The same peat affords 
, an illuminating gas superior to that ob- 
tained from coal, and one third cheaper. 


M. Borrpon has devised a system of 
drainage by means of which the under. 
ground atmosphere of a whole vineyard 
may be uniformly and effectively impreg- 
nated with sulphuret of carbon for the pre- 
vention of phylloxera. The expense of set- 
ting the system in operation is great, but 
| after this a saving may be realized of four 

fifths of the material it has hitherto been 
necessary to use. 


M. F. Zvurcuer has contributed a new 
| element to the discussion of the question of 
| the relation between the number of sun- 
| spots and the rainfall. He has made a 
comparison of the maximum heights of the 
inundation of the Nile and of the numbers 
of sun-spots as indicated by Wolf, for 
forty-five years, from 1825 to 1870. The 
curves representing the two values show a 
parallelism throughout that is remarkable, 
| if nothing more. 


M. Gaston Bonnier has found, from in- 
vestigations recently made in Austria and 
Hungary, that the intensity in the color of 
| flowers of the same species increases with 
| the altitude, though in a less marked degree 

than the deepening of color that corresponds 
| with a greater height of latitude. The fact 
| has been made clear to him in many cases 

by the comparison of colors in two, three, 

four, and sometimes five places of increasing 
| altitude, in which the hues showed a grada- 
| tion of intensity, A microscopical examl- 

nation disclosed that the change was not 
| occasioned by a new disposition of the color- 
| ing matter, but by an increase in the number 
| of grains of pigment on a given surface. 
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